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The Outlook. 


Too Many Accidents 


LLOWING for two or three cases of sheer bad luck 
A such as the Connemara fire a little over a week ago 
—there is, nevertheless, reason for what is usually 
known as “‘disquiet’’ when the number of accidents 
suffered in the last year or two by Imperial Airways is 
remembered. There is no question that the greater pro- 
portion of these have been directly or indirectly due to 
pilots’ errors. 

The man in the street not unnaturally asks, first of 
all, whether flying boats are, in fact, entirely suitable 
for the Empire services; and, secondly, whether the 
pilots are sufficiently experienced in boat operation. No 
doubt every expert consideration was given to the first 
question when it was originally decided to re-equip with 
flying boats, and there is certainly nothing wrong with 
the Short ‘‘C’’ class boat as a type. There remains, 
therefore, the second question. 

Admittedly, the conditions of operation are not by any 
means ideal over the Empire routes, and at several points 
the machines must be put down in restricted, busy and 
otherwise difficult areas. In the circumstances, sheer 
skill and experience in the handling of flying boats, both 
on and off the water, become of paramount importance. 
The doubt is whether all the Imperial Airways’ Captains 
and Acting Captains have had the training and experi- 
ence necessary to deal with all manner of new and dif- 
ferent circumstances at every base. 

Originally, the Imperial Airways pilots who were due 
to take command of the boats went through an intensive 
course of special training, though even this, with the 
comparatively short schooling time at their disposal, 
could not possibly have done much more than to give 
the pilots a good grounding, if so it can be called, in sea- 
manship as applied to flying-boat operation. The 
machines used for practical training were by no means 
modern or in any way similar to the Empire class. Only 
on the routes could the real experience be gained, though 
there was a sufficiently large nucleus of boat pilots 
already in service with Imperial Airways to help the new 
pilots out at the start. Nevertheless, there was obvi- 
ously an insufficiency of really experienced crews, and it 


was necessary for quite a few of the landplane pilots to 
take charge of the boats almost from the outset. 

Now, we believe, the new flying-boat pilots receive 
their only training in the Second Pilots’ seats on the 
Empire routes. This system has the advantage that the 
shortly-to-become Acting Captains obtain first-hand ex- 
perience with the equipment used over the routes and of 
the particular conditions which apply at the different 
points of arrival and departure. But, again, only fully 
responsible experience in the Captain’s seat is likely to be 
of much real use, and it is inevitable that there should 
have been a certain number of major and minor acci- 
dents due to sheer inexperience. 

The new Corporation may well find it necessary to re- 
consider the whole question of flying-boat training, and 
even, in fact, the more basic question of whether, all 
things considered, the flying-boat scheme for the Empire 
routes is actually the best. As we have said before, there 
is nothing wrong with the boafs’ themselves, but it is 
doubtful whether, without a special and inevitably 
expensive training system, a sufficient number of pro- 
perly experienced crews can be permanently available. 


An Unnecessary Committee 
NYONE reading through the recent Report of the 
A new Gorell Committee and, later, the Air Ministry 
memorandum on this report, must have felt that 
a very great deal of fuss was being made about prac- 
tically nothing. In ten or twenty years’ time it may 
be necessary to formulate a series of new rules and regu- 
lations to safeguard the public against the dangers cf 
low flying, but at the moment there are a great many 
other matters which might more reasonably have been 
given the studied attention of such a Committee. 

In any case, the majority of the recommendations 
are already very largely covered by the existing legis- 
lation, while some of the remaining recommendations 
cannot possibly be put into adequate effect. 

To quote just one item in the Report, it is demanded 
that pilots should make the fullest possible use of the 
available ‘‘ runways’’ at Croydon. Knowing the char- 
acteristics of the present-day transport type when fully 
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loaded, we may remark that any member of the Com- 
mittee might well spend a month on this airport before 
seeing a single case in which the pilot did not taxi into 
such a position where he had the longest possible run 
ahead of him. The real annoyance to local residents 
at Croydon is caused by the rumbling approaches 
which must necessarily be made at very low altitude if 
the machines are to get into the aerodrome at all. The 
only possible solutions to this problem would be either 
to raze all the property in the vicinity or to remove 
Croydon bodily to some outlying area. 

The idea of introducing a Student Pilots’ Licence is 
a good one in theory, but in actual practice at present 
no club will permit a member to carry passengers unless 
he has already been passed out by the chief instructor 
or, in many cases, until the member has put in at least 
50 hours’ solo flying. There may or may not have 
been, at one time or another, half a dozen private 
owners with less than 20 hours’ solo flying experience, 
and the Student Pilots’ Licence can only be intended to 
prevent such inexperienced owners in the future from 
risking the lives of their less intelligent friends. 


More Fighter Squadrons 
AST week we referred to the need of increasing the 
strength of No. 12 (Fighter) Group, which is 
responsible for the air defence of the Midlands 
and north. Since those words were printed Sir Kingsley 
Wood has granted an interview to the Daily Telegraph 
in which he admitted that a number of new fighter 
squadrons would have to be raised which would be 
dispersed throughout the country in suitable strategic 
positions. He did not add, as he might have done, that 
the Air Ministry has undertaken to earmark a number 
of fighter squadrons for service with the Army, and that 
those squadrons will have to be additional to the number 
allocated for the air defence of the country. With these 
two necessities lying before the Air Council it seems that 
the time has come for raising more fighter squadrons. 
The bulletin of the Air Defence League, entitled The 
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Nature of the Threat, to which we also alluded last week, 
agrees with the view held by Flight that Germany is 
organised for a Blitzkreig, or lightning war, which 
implies a heavy attack on the ‘‘ nerve centre’’ of Lon- 
don. In that case attacks on munition factories would 
not be of prime importance, for a lightning war must 
be over successfully before the output of the factorics 
could make any difference to the result. All authorities 
seem agreed that Germany would not be able to face a 
long war of three or four years, and would be foolish 
to make the attempt. There is, however, a third possi- 
bility which might be considered by German strategists, 
namely a moderate war of about a year. In that case, 


bombing attacks might be distributed over the munition 
centres in the Midlands and North, leaving the defence 
uncertain where the next blow would fall. 


An Unattractive Plan 


OST of the industrial towns to the north of Lon 
don are some distance inland, and it is axio- 
matic that the further the raiders have to fly 

inland, the better are the chances of the defence. That 
is to say, they are better if the defence is thoroughly well 
organised, if the Observer Corps covers the whole area 
and if there are enough guns, searchlights and fighters 

The raiding pilots, after crossing the North Sea, would 
not find their job very attractive, especially by night 
with the country darkened as it would be. It would not 
be so easy for them to find any of the northern cities as 
it would be to find London, and the chances of being 
intercepted before they reached their targets ought to 
be greater. But if the defence is to make those inter- 
ceptions, the fighter patrols will need to be in position 
in good time. That means that there must be plenty 
of fighters available in No. 12 (Fighter) Group, and we 
hope that we shall soon hear of more squadrons being 
formed and allotted to that Group. Likewise, the needs 
of the Army must not be forgotten. 
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SQMETHING NEW FROM COWES: The Saunders-Roe Lerwick general-purpose flying boat (two Bristol Hercules fourteen- 
cylinder sleeve-valve radials of 1,400 h.p. or more) which is in production for the R.A.F. Following normal British practice, gun 


turrets are installed in the bow and stern and amidships. 


The Lerwick should be one of the world’s fastest flying boats and 


should have a tremendous range. 
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Sikorsky’s answer to Pan-American’s demand for designs for a ‘‘ super ’’ flying boat. 


BIGGER and BIGGER 


What America Has on the Drawing-board for 


Trans-oceanic Flying : How 


Desig-ers are Tackling the New Problems Set by the Outsize Aircraft 


By ROBERT C. MORRISON 


WW incr the nations of the world gird for war, buying 


more and more fighting aircraft, there seems to 

be a temporary lull in the enthusiasm for future 

transatlantic airliners, For a while there was 
hustle and bustle among the American designers after Pan- 
American Airways called for a 100-passenger, 5,000- 
mile-range aeroplane. During that spell nearly all the 
manufacturers contributed something, perhaps mostly for 
the sake of publicity. If pooled, their contributions would 
have included everything from a 175,000-pounder up to a 
close approximation to a winged version of the Queen 
Mary. 

Apart from activities in Europe (such as Short’s, 
Fairey’s, and Dornier’s big proposals) Sikorsky, Martin, 
Boeing, Consolidated, Curtiss-Wright, and Douglas still 
contemplate big things in America. Glenn L. Martin is 
said to have on the slipways a flying boat that shows great 
advances over the one recently built for the U.S.S.R. 
Closely paralleling the trans-ocean airliners in size is the 
forthcoming Douglas 250ft.-span bomber now well in the 
course of construction. 

As yet Pan-American Airways have not announced the 
placing of any orders for their new boats, though the four 
bidders in the competition, namely, Douglas, Consoli- 
dated, Boeing, and Sikorsky are still busy at work on the 
proposed boats. 

The next step after the Boeing 314 boats are completed 
will be the construction of flying boats with spans in the 
neighbourhood of 175 to 20oft. and weighing close to 
180,000 Ib. As to power plant, Sikorsky, Douglas, and 
Boeing believe that six engines will be needed to bridge 
that 5,000-mile gap with 100 passengers, but Consolidated 
are relying on four units to do the task. The engines will 
probably be in the 2,160 h.p. class, which is a big jump 
from the 1,600 h.p. engines that power new two- and four- 
engined American craft recently test-flown. 

These new giants now proposed will not be just enlarged 
versions of their predecessors, but will incorporate many 
radical and interesting features in design. It is these 
design features that we will consider in the following para- 
graphs. Though they have been originated primarily to 
make the outsize aeroplane a greater success, they will 
also have their influence on the design of smaller craft. 

In order to build an efficient aeroplane of about 2ooft. 


span, engines in the neighbourhood of 2,300 h.p. each must 
be developed. Now that such aircraft ave going to be 
built, the demands for such engines are acute. There are 
power plants now going through test with horse-power of 
well over 2,000, and no sooner will they be installed in 
transatlantic flying boats than the manufacturers cf pur 
suit ships and other military aircraft will contemplate the 
same big engines in their products But there are 
problems. When getting up in the very high horse-power 
class it may be necessary to mount the airscrew some dis- 
tance from the engine to avoid resonance effects emanating 
from a 2,000 h.p. engine, otherwise airscrew disintegration 
will be likely. In the case of the pursuit craft the engine 
will have to be placed near the c.g. or a considerable dis- 
tance aft, with the pilot sitting over the long shaft with 
counter-rotating airscrews in front—thus we bounce right 
into the Koolhoven (and Westland) idea. At the present 
moment the Bell pursuit, on test in the U.S., employs 
the same principle. The airscrew shaft runs between 
the pilot’s legs. In the case of the trans-ocean flying boat, 
this long-shaft business will be very suitable, as it will 
permit the housing of the engine well within the wing at 
its greatest chord thickness. The shaft, well insulated, 
would extend forward or aft, as the case may be, to the 
airscrew. 


Liquid Cooling 

It is reasonable to believe that the next boats to be built 
for Pan-American Airways will be powered by twenty-four- 
cylinder Allison engines each de veloping about 2,300 h.p. 
at the take-off. They may be of the ‘‘ X”’ type, or they 
may consist of four banks of cylinders in fan style (two 
vees side-by-side, with one crankshaft). We do not know 
the fuel consumption that may be obtained from the 
Allisons or any of Wright’s or Pratt and Whitney's in 
that class, but it is possible that it will be between .35 and 
.37lb. /h.p. hr. Present airlines have operated well within 
.45lb. as an and have obtained a ‘‘low’”’ of 
.40 ON many occasions. The average gross weight of the 
engines for these big boats will be comparatively heavier 
in order to combine less consumption and more ruggedness. 
Since the machines will be of huge proportions, this added 
weight matters little when it is taken into mind that lower 
fuel consumption greatly reduces fuel weight, especially 


average 
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Plans of the Seversky twin- 

hulled trans-oceanic machine 

designed to take Allison engines. 

The floats are retractable into 
the hulls. 
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Inside one of the fourteen new test cells erected by the Wright 
Aeronautical Corporation. They will accommodate engines 
of up to 3,000 h.p. 


when a 5,000-mile range is considered. By the time the 
big boats are finished, better fuels undoubtedly will have 
been developed, which will further decrease fuel consump- 
tion to a slight degree. 

There are many rumours floating about in regard to 
sleeve-valve engines being produced in the United States, 
and it is known that Mr. Jack Northrop has been inter- 
ested in the Diesel engine. However, his interest is perhaps 
only of a minor kind, as we hear that he is now forming a 
new company for the manufacture of aeroplanes. In the 
writer’s opinion the Diesel engine is still a long way off 
being used for practical transatlantic service. 

Before the year is ended the first of a number of opposed 
flat-type engines will make its appearance in a practical 
form. It will be something well adaptable for large flying 
boats. 

To-day the airscrew is undoubtedly the bottle-neck in air- 
craft design progress. Much depends on the airscrew manu 
facturer in regard to the design of new aircraft. The 
weight of an airscrew alone limits near-future prospects 
of flying at above 40,oo0oft., or even at that height, satis- 
factorily. Fortunately, designers have been wide awake 
to the future aspect and have been working on four-bladed 
and six-bladed airscrews as well as those of the full- 
feathering, reversible-pitch, constant-speed, and counter- 
rotating varieties. . 
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Probably the fastest flying boat in the world, this new Consolidated has two 2,000 h.p. Duplex Cyclones and is expected to be 
capable of a tremendous range. 


Most types have steel hubs with hollow aluminium 
blades, and for the proposed airliners they will be about 
21ft. in diameter! Because the wing of the boats will be 
extremely high above the water, such large diameters 
are permissible, which in turn will allow the use of three 
blades instead of four or six. The three-bladed airscrew, 
turning at up to 800 r.p.m., is the most efficient, while 
for smaller craft dimensional limits will force the use of 
six-bladed or counter-rotating propellers. Full feathering 
will, of course, be a necessary feature to prevent windmill- 
ing in the event of engine trouble or while repairing the 
engine within the wing when in flight. However, the 
designers are likely to go even farther and make the blades 
completely reversible in pitch to slow up landing speed 
in rough water. For four- or six-engined aircraft the air- 
screws on one side may be reversed for quick and easy side- 
slips when landing in small areas. They are already used 
for slowing the speed of dive-bombers in the U.S. Navy. 

Since the trans-ocean aeroplanes are to be flown at 
heights of 20,o00ft., wide-blade airscrews will be employed, 
which, when in low pitch, will have added efficiency for 
take-off. 


Supercharging 

Mentioning high altitude brings up the matter of turbo- 
superchargers. Though they have been used for several 
years on Consolidated PB-2A pursuits, it has been only 
a matter of a few months that manufacturers have pre- 
vented them from blowing to bits when used with high- 
powered engines. There has not been much mention of 
them being used on ocean transports as yet. 

One is not likely, yet awhile, to see two engines geared 
to one airscrew, though Vega Aircraft and Dornier have 
been spending considerable time on the idea. ‘That will 
be more likely when 300 or 4ooft. wing spans are reached. 
Hamilton Standard and Curtiss are, of course, the leading 
exporfents in airscrew design in the United States, if not 
in the world, and they will probably supply the props for 
the forthcoming giant ships. Rumour has it, however, 
that a company headed by Fred Weick, of nosewheel fame, 
and Henry Berliner (who formed the Berliner-Joyce con- 
cern) has developed a very light airscrew, utilising plastics, 
for high horse-power engines. 

Wing loading is another important consideration. The 
proposed boats should havea loading of at least 45 lb. /sq 
ft. This, of course, is at take-off, using partly lowered 
flaps. With the greatly reduced fuel weight at the end of 
a voyage, the wing loading would be much less. Because 
of the large size of the boats, a landing speed in the neigh- 
bourhood of 80 m.p.h. would not be dangerous. High 
wing loading means long take-off runs, but since flying 
boats of such large size will undoubtedly be operated from 
large areas of water—perhaps the ocean itself—long runs 
to get into the air will not be great obstacles. In regard 
to large landplanes, catapulting or some other form of 


assisted take-off will be necessary to increase acceleration 
quickly enough. 

In the U.S.A. at the present time there are several high- 
lift devices in process of development. Though the Fowler 
flap met with popular success on the Lockheed 14, the 
slotted flap is still holding its own, and its latest versions 
are aflording wing loadings as high as 30 lb./sq. ft. on 
many new small ships. The wing loading on the Lock- 
heed is about 27 lb./sq. ft.; then, using the Fowler flap, 
a much larger horizontal tail is necessary than with the 
slotted flap. One new development is the Grant stream- 
lined flap, which is truly one of variable camber. It bends 
down in sections from the trailing edge, and each section 
is slotted, giving very good results and not increasing the 
cost of production very much. The designer claims that 
wing loadings of 40 lb. /sq. ft. are obtainable with his flap 
on medium-sized aeroplanes. 


More Lift 


Another new one is the use of a large-area slot sliding 
forward in conjunction with a flap of the Fowler type slid- 
ing aft; this may go even farther than the 4o lb./sq. ft 
mark. In the case of the large flying boat these flaps may 
be more applicable and effective, and there will be fewer 
structural difficulties than in smaller aircraft, where there 
is not much room in the wing. New designs in flaps may 
have their effect, also, in the change in aerofoil section. 
Though the N.A.C.A. 23,000 series has been the most 
efficient in the past, the use of new flaps may encourage 
the use of even longer wing chord in regard to thickness. 
For large-area wings, in all probability, the section will be 
symmetrical. One of Consolidated Aircraft's flying boat 
proposals involves use of a modified M section 

To build a 5,000-mile-range aeroplane that can carry a 
good payload, too much time cannot be spent in the dimin- 
ishing of drag. Even the high altitude of 20,o00ft. will 
be maintained to get maximum efficiency, while the pres- 
sure in the sealed cabin must be the equivalent of that at 
8,oooft. [Concluded overleaf. 





A diagrammatic front elevation of a new liquid-cooled four- 
bank Allison of 2,000 h.p. It is virtually a combination of 
two of the company’s vee-type units. 
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' The retracting of the main hulls, as on the proposed 
double-hulled Seversky giant or one of the single-hulled 
Consolidated, appears to be impractical for flying boats in 
the immediate future. While the hulls on the Boeing and 
Sikorsky boats were more or less conventional, on the Con- 
solidated proposal for Pan-American Airways the bottom 
of the hull ends abruptly at the second step, with the tail 
mounted on a large single boom extending aft from the 
hull. A resemblance in miniature of this idea is the new 
twin-engined Martin patrol bomber. 

The use of sponsons or sea-wings appears to be on the 
way out. They offer too much drag, and with the enor- 
mous variance in empty and gross weight of the large fly- 
ing boats it is difficult to design them to be efficient under 
all conditions of load. Retractable wing floats will be 
used, disappearing into the engine nacelles or into the wing 
proper. One notices that Consolidated have discarded 
wing-tip floats on the trans-ocean boats. 

Not much has been said in the U.S. about the retracting 
of hull steps to reduce drag, though considerable attention 
has been given to the idea in Europe. Another point 
where Europe—particularly France—has beaten the 
Americans ‘is the use of large spinners covering up most of 
the frontal areas of radial engines. However, many 
American manufacturers are busy on aircraft with this 
feature, such as the Seversky Executive, which has an 
almost completely enclosed radial engine. Since it is 
doubtful whether a radial engine can be designed to meet 
the high horse-power output of new in-line engines, there 
will be no use for large spinners on the boats, 


Stainless-steel Hulls 


Another elimination in drag will be the use of stainless 
steel, giving a very smooth outside surface with the absence 
of rivets and overlapping sheet-metal joints. A foregone 
conclusion is the fact that the big boats will be built of 
Stainless steel. During experiments with steel wings for 
Seversky pursuits it has been found that even with craft 
of that size a saving in weight can be obtained. Stainless 
steel construction is forging ahead by leaps and bounds, 
so do not be surprised to see several all-steel aeroplanes 
before the year has ended. 

The structure of the wing on the big boats is destined 
to be comparatively heavier to a slight degree, but the 
hull structure will be almost half as light. Much weight 
will be consumed by luxurious accommodation and flying 
equipment. Such items as radio have approximately the 
same weight, whether on large or small craft; thus the 
big ship has the proportionate advantage there. The gross 
weight may reach 200,000 pounds. 

With several million dollars floating around in the air, 
the operating airline will make sure that the crews have 
all the necessary comforts and equipment that wiil ensure 
the safe operation of the big ships. Of course, there will 
be a mechanic’s room to service the engines, as is done 
even to-day on the small twin-engined Consolidated Navy 


TURRETS IN 


EW items of Service equipment have been cloaked in such 

opaque secrecy as the power-driven gun turrets now fitted 
to a very !arge proportion of. our first-line aircraft. These are, 
beyond doubt, superior to any comparable devices standard- 
ised abroad, and must be among the finest examples extant of 
the harnessing of hydraulic power. 

This being so, it was a real privilege to be allowed to visit 
the Yate (Bristol) works of Parnall Aircraft, Ltd., and see 
how the Nash and Thompson turrets are turned out at a fast 
rate. The host was Capt. Grattan Thompson, who was full 
ot superfluous apologies for giving us lunch at his superb old 
house rather than at a hotel. 

At Yate one personally derived the greatest interest from 
the main turret-erecting shop, where Whitley nose and tail 
turrets were going through at really impressive speed, to- 
gether with turrets for the later marks of the Wellington. 
Like all the Nash and Thompson turrets, these are hydrauli- 
cally operated, though there is provision for manual move- 
ment should the ‘‘hydraulics’’ become damaged. The guns 
are elevated and transversed by a sort of handlebar arrange- 
ment with movement in the two appropriate planes. 
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boats. Pains will be taken to simplify the pilot’s instru- 
ments as much as possible, perhaps using a system similar 
to that on the new Curtiss ‘‘ 20’ transport, where instru- 
ments are reduced 37 per cent. by the use of the new 
‘* tell-tale panel ’’ that checks instruments for landings and 
take-offs. Turrets with non-refracting glass for celestial 
navigation and instruments such as the Fairchild-Maxson 
Line-of-Position Indicator are other needed equipment 

The control surfaces on these boats are going to get so 
large that it will be impossible to operate them manually 
without the help of a motor. Some system similar to that 
on large steamships will probably be used. However, on 
the forthcoming airliners of zooft. span it is not likely that 
complete mechanical operation will be necessary. It is 
said that some time ago Sikorsky designed an hydraulic 
system for the working of all control surfaces. 

The pilot will also have to be very cautious in his 
manceuvres. Since the hull will measure hundreds of feet 
it will form a very long moment arm, and anyone at the 
end of it might get a severe shake-down if the pilot entered 
a glide too abruptly. It is most likely that every bit of 
the hull interior to the tail will be used for cargo and pas- 
sengers, as well as a good portion of the wing. At the 
same time’ the designer must endeavour to make the aero- 
plane as compact as possible, with everyone as close to 
the c.g. as possible, in order to ensure smoother travel for 
the passengers as well as easier control for the pilot. 


Wing Design 

An aspect ratio of 10 should be reached in the forth 
coming boats ; this would give excellent aerodynamic quali- 
ties, but would lessen the use of the wing’s interior for 
passenger accommodation, because of its thinness. How 
ever, the maximum chord thickness at the root would be 
about 7ft., which would permit space for a small dining- 
room or glass-enclosed promenade deck. 

As to speed, it is not likely that a top of 250 m.p.h. will 
be surpassed, and the minimum cruising speed will be 
200 m.p.h. 

Though it is almost a certainty that the flying boat will 
be used in the future for over-ocean hops, it is not yet 
time to disregard the landplane entirely for such service. 
With the advent of the nose wheel or tricycle landing gear, 
the designer has been thinking of ways and means to rid 
his ships of the cumbersome tail that now hangs out the 
back. Lockheed has gone into extensive tests on a 
35-passenger transport with the horizontal tail in the nose 
and the wing well aft. This gives an aeroplane ideal pro- 
portions for the use of a tricycle landing gear. The ver 
tical tail still remains aft. Though this has been tried 
many times before, and Lockheed’s experiments are not 
meeting with any overwhelming success at present, this 
arrangement is without doubt an everituality. 

The features we have briefly reviewed are not dreams 
or haphazard visions, but are a certainty ; in many cases 
they are already actualities. 


PRODUCTION 


. 

Even more impressive is the under ‘‘ dustbin ’’ turret of the 
Whitley, which retracts and is rotatable through 360 degrees 

A number of the highly specialised machines employed in 
the production of these turrets have been designed and manu- 
factured by the company itself. 

Vying in interest with the mechanism of the turrets is the 
moulding of the Perspex cupolas. We were not shown the 
actual process, but this is believed to be as advanced as any- 
thing of its kind in the country. 

In the instruction room are examples of turrets as fitted 
to the Harrow and Whitley, in addition to one of the old 
** shell-back’’ type as used on the Demon two-seater fighter. 

Although the mechanism of the turrets is thoroughly tried 
out at Yate, no firing trials are conducted there. 

Castings are very extensively employed for such items as 
gun cradies, rings, valves, etc. A rough-machining and 
fettling shop is to be erected next door to the foundry, and 
should effect great economies. In the X-ray room one was 
shown convincing evidence of the extremely high standard 
demanded in cast components, which are rejected if they 
contain what would seem the most insignificant flaw. 
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FLAPS OVER THE FLAGS : A Skua 
demonstrates at the Derby Airport 
opening, reported last week. The 
spectatorial headgear does not imply 
a claque recruited by Mr. Organiser 
Courtenay from among his last year’s 
Luton audience, but merely the presence 
of (if we may hazard a guess) one of 
the greater public schools. 


The "V-P” Spitfire 
VICKERS-ARMSTRONG'S Spitfire 
with standard Service equipment 

lately attained, in official trials at 
Martlesham Heath, a maximum level 
speed of 367 m.p.h. at 18,400ft. The 
machine was fitted with a variable-pitch 
airscrew which is now part of the 
standard equipment of these aircraft. 

The previous maximum level speed of the Spitfire when 
fitted with a fixed-pitch airscrew was 362 m.p.h. at 18,50oft. 
while at 15,o00ft. the speed was 346 m.p.h. 


General Nobile’s American Venture 
T is learned that General Umberto Nobile is on his way to 
America in the liner Conte di Savoia to set up a business 
as an aeronautical consultant in Chicago. 
General Nobile will be remembered as the leader of the 
dirigible expedition to the North Pole in 1928. The airship 
was lost and Nobile rescued after a month. 


The Governor General's Cup 
HE South African air race for the Governor-General’s prize 
was won last week-end by Mr. E. U. Brierley, flying a 
B.A. Double Eagle which had been entered by Lord Wakefield. 
The second man home was Mr. H. A. Dalrymple, flying a 
Leopard Moth. The course of the race was 1,000 miles long 
and was completed in two days’ flying. 


Rhodesian D.C.A. 


A DIRECTOR of Civil Aviation has just been appointed in 
Southern Rhodesia, and is now taking over his duties, 
which include acting in an advisory capacity to the Northern 
Rhodesian Administration He is Lt. Col. C. W. Meredith, 
A.F.C., of the South African Air Force. 

Lt. Col. Meredith was commissioned in the R.F.C. in 1917, 
and served with the Corps and the R.A.F. until 1919. He 
joined the South African Air Force in 1924, and in 1937 was 
appointed the Commanding Officer of the Aircraft and 
Artillery Depot 


Fit.-Lt. Comper: An Appreciation 


"THE aircraft industry (writes ‘‘G. F.’’) may have sustained a 

greater loss than it realises in the death of Nic Comper 
Since leaving the Service to seek fortune in the stormy sea of 
cominercial aircraft manufacture no one could have encoun- 
tered rougher weather than did Nic, and no one could have 
faced it with greater courage and tenacity of purpose. 

It was his true boast that he never produced a bad aeroplane, 
although the markets for each successive design were continu- 
ally being swept away from him by the winds of the world 
depression; yet in spite of almost unending adversity that 
would have driven lesser men to accept any salaried job they 
could get, he steadfastly clung to his ideals and his individu- 
ality. His latest design, which he eagerly anticipated test 
flying in August, combines originality of thought with practical 
safety to a degree greater than anything he had hitherto con- 
ceived and it is indeed a tragedy that he should not live to fly 
it. 

From a close association with Nic in the production of the 
irst Swift to an even closer one to-day in the production of 
the C.F.1, it is with some pride that one realises that these 
associations were. more than a pleasure—they were a great 
vrivilege. 













“ Flight” photograph. 


Air League Goes West 


AST Monday, June 26, the Air League of the British Empire 

went West—which means nothing more serious than its 
removal, together with the H.Q. of the Air Defence Cadet 
Corps and the Aw Review, to Kinnaird House, 1a, Pall Mall 
East, London, S.W.1. 


Fritz Achterberg 


N June 12, following an accident to a privately owned 

machine in which he was flying, Dipl. Ing. Fritz Achter- 
berg, the manager of the engine section of the Junkers 
Flugzeug-und-Motorenwerke, and director of the company, 
died at Angermunde. According to the brief newspaper 
announcement, the other occupant of the machine was only 
slightly injured. Amongst the many messages of condolence 
was one from General Goering 


Different Kind of Aircraft Exhibition 


T is learned that the Government will shortly exercise com- 
pulsory powers to secure possession of the Palace of Engi- 
neering, one of the show buildings of last year’s Empire Ex- 
hibition at Glasgow Eflorts to come to an amicable agree- 
ment with the Parks Committee of Glasgow Corporation have 
failed 
The Air Ministry desires to utilise the Palace of Engineering, 
and possibly other exhibition buildings that still remain intact, 
as an aircraft repair and assembly centre. 


Another Aircraft Carrier 


A® official announcement is shortly expected that John 
Brown and Co., Ltd., Clydebank, have received an orde- 
for Britain’s largest aircraft-carrier—the second to be built on 
the Clyde. The vessel, which will cost about /4,000,000, was 
planned in the 1939 naval estimates 
She will be faster and have more hangar space than the 
23,000-ton /mplacable recently ordered from the Fairfield Ship- 


building and Engineering Co., Ltd., of Glasgow The new 
vessel will be the seventh of this type to be built under the 
rearmament programm Ihe first, the Ark Royal (22,000 


tons), 1S now In commission 


More Power for the Aeronca 
N spite of the success and popularity of the comparatively 
low-powered American lightweights, there 1s a distinct ten- 
dency for these to become more like our own “‘light’’ aero- 
planes in matters of all-up weight and power. The Aeronca 
Chief, for instance, is now available with a 65 h.p. engine in 
either landplane or seaplane form 
Obviously, the higher power will make it much more useful 
in the latter category. The landplane actually has an all-up 
weight of 1,150 lb., while the seaplane has one of 1,253 Ib.; 
the respective useful loads are 480 and 473 lb. The layout is 
exactly similar to that of the 50 h.p. Chief, but the perform- 
ance has naturally been improved. The landplane has a top 
speed of 105 m.p.h. and a cruising speed of 95 m.p.h., while 
the seaplane has a maximum of too and cruises at 90 m.p.h. 














SCILLY ISLAND ARRIVAL : 


The Great Western § and 
Southern Airlines’ (née Channel 
Air Ferries’) D.H. Dragon 


coming in to St. Mary’s after 
the twenty-minute flight from 
St. Just. Machines at present 
land on a temporary field, but 
a new aerodrome in another 
part of the island is to be 
laid out. 


ITH the immense 
number of _ services 
now operated in and 


out of Croydon daily, 
QBI is now dreaded more 
than ever by the various 
operations departments. On 
several days last week 
machines had ‘‘turns_ to 
land ”’ anything from number 6 to number 10, and as each 
preceding machine has to be allowed 15 minutes to get in 


THE WEEK AT CROYDON 


“A Viator,’ in his Transport Commentary, 
Enlarges on the Present Difficulties of QBI, 
Suggests (Once Again) the Real Use of Alterna- 
tive Airports, and Devises a New Communication 

System 


it meant, for some, actually hanging around in the skies 
for anything from one to two hours. 

Take the case of an Ensign class liner on Thursday or 
Friday, whose total flying time from Paris to London might 
have been one hour, more or less according to wind force 
and direction. That huge aeroplane, burning fuel at heart- 
rending cost to the company, had to wait one hour and 
forty minutes for a turn to land! 

It is not good enough, especially as there are few alterna- 
tive aerodromes where one can put down, and penalties 
attach to landing elsewhere, anyway. Suppose, for 
example, a pilot lands at Gravesend, discharges his pas- 
sengers and mails, but retains his freight—as he must for 
want of clearance facilities at Gravesend. 

That freight may be urgent and perishable, and designed 
to catch air or rail connections to the provinces, and, more- 
over, the machine and crew may be needed at Croydon 
for an outward service. 

In spite of the fact that the company which puts its 
craft down at an alternative airport does the Control Tower 
and the other companies a good turn by lessening the num- 
ber of machines approaching that congested pin-point on 
the map known as the Airport of London, the pilot loses 
his turn to come in and goes to the bottom of the class. He 
will be lucky if he gets in at all during the day, and he is 
in the position of a motorist trying to get on to a main 
road from a side turning, the main road having some fifty 
miles of nose-to-tail traffic on it and no traffic lights or 
police to make a break. 

What is the remedy? It is fairly simple, and it was ad- 
vocated as urgent, time after time, in Flight ten years ago: 






















Adequately -equipped alternative airports to divide up the 


stream of traffic. The Air Ministry admitted this need 
many years ago publicly—and did nothing. Now there is 
a slow-motion scheme for a reorganised Croydon and for 
Fairlop, an enlarged Heston, and possibly Lullingstone. It 
will probably be anything from five to eight years before 
traffic is adequately handled. 

There was an absurd ‘‘cholera scare’’ last week when 
an air passenger landed at Croydon from the East feeling 
far from well. Officials of the Ministry of Health can take 
no chances, and in the circumstances detained the passenger 
until it was ascertained that he merely had a touch of ‘flu 
or malaria. The same would happen with a case of German 
measles from France, but the Macabre Press must needs 
raise a hullabaloo and drag in all sorts of balderdash about 
cholera. This sort of precautionary medical investigation 
is an everyday affair at seaports. 

I see that my old friend Robert Brenard is resigning 
from the task of Press Officer to Imperial Airways and 
will come back to Croydon, where he had an office for 
many years, as a specialist in aviation journalism and 
publicity. Nobody in England knows more about the sub- 
ject than he does and the loss seems to be entirely that of 
Imperial Airways. I hear, however, that he will act as 
Imperial Airways’ Press representative at Croydon. 


Why Not? 

A regulation by Imperial Airways has just come into 
force precluding anyone under 12 years of age flying un 
accompanied. It seems queer to bring in such a rule, be 
cause it has become quite a habit for parents abroad, whose 
children are at school in England, to entrust them to th 
air transport companies, and K.L.M., as well as Imperial, 
specialise in’ looking after small travellers to and from the 
East. Owing to the individual attention which can be 
given to children throughout, air travel is ideal for them 
and they always enjoy it. It is true that lines to and 
from the East are always fairly fully booked and that 
school children get a substantial reduction, but why not 
charge them full fare? It would be cheaper and mor 
convenient for the parents than insisting on an adult 
travelling with them. 

High tribute is paid to the efficiency of British Airways 
in a North Country newspaper, which asserts that Brussels 
“‘may be reached from Newcastle in three hours twenty 
minutes flying from Croydon by British Airways on (or 
in?) a Lockheed Electra flying boat.’’ Let us enlarg 
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upon the story of the secret activities of this gallant little 
firm which is generally supposed to operate from Heston, 
not Croydon. 

Actually, the flying boat base must be the swimming 
pool adjacent to Croydon Airport and the means whereby 
the flying-boat passengers from Brussels get to London 
is another example, no doubt, of the ingenious way these 
people work. The underground tunnel at Gatwick (where 
B.A. used to have their home) has been removed bodily 
and now, I feel sure, links the Purley Way swim-pool with 
the Thames. Passengers shoot violently down the tunnel 
into fast sailing barges which, wind and weather permit- 


The Four-Hundredth 


O* June 19 an Air France crew made the company’s four- 
hundredth crossing of the South Atlantic, using one of the 
four-engined Farman landplanes. The carriage of passengers 
over this route, which has been promised for this year, will 
await the appearance of the new Lioré 47 boats. Five of these 
are now ready and they should be in regular service on the 
South Atlantic in the early autumn. 


Re-equipping Tatas 
URING the last year Tatas, who operate internal passenger 
and mail services in India, bought one of Qantas Empire 
Airways’ old D.H.86s. Recently they have purchased another 
of these, and they are being used, carrying six passengers as 
well as the fairly heavy mail loads, on the Bombay-Karachi 
run. 

At the same time they have ordered three of the new Model 
N-18 Beechcraft twins and these should be in service by the 
end of the year. With them the flying times on the various 
routes will be considerably reduced as the type has a cruis- 
ing speed of about 170 m.p.h. In all probability the night 
stop at Hyderabad on the Karachi-Madras service will be 
eliminated. 


The “Connemara” Fire 


NE of the new strengthened ‘‘ C ’’ class boats, Connemara, 

was completely burned out off the Hythe base at South- 
ampton while it was being refuelled on the evening of June 19. 
Apparently the fire started in the engine room of the refuelling 
barge, and it was a quarter of an hour before the flames spread 
te the boat itself. Unfortunately, though the connecting 
hawsers were released, it was not possible to uncouple the 
hose, and the fire reached Connemara by this route. At the 
time there were three men on board the flying-boat and four 
on the barge. They dived overboard, and six were picked 
up; the seventh, Mr. H. N. Vincent, is presumed to have been 
drowned. 

Connemara was one of the boats designed for Atlantic ex- 
periments, and its destruction obviously means a further delay 
in our Atlantic plans, as well as another very considerable 
loss for those specialising in aircraft insurance. Only a week 
before, the Centurion was sunk in the Hoogly River, in India, 
on May 1 another boat, the Challenger, was lost in a some- 
what similar manner at Mozambique, and on January 21 
Cavaliey was wrecked on the New York-Bermuda service. 


K.LM's 750th 


UESDAY morning, June 20, was a jubilee day—though 
without festivities—for the K.L.M. line to India. On it 
was completed the 750th flight, with Cammander Viruly as 
pilot. This total number of journeys has been carried through 
over a period of fifteen years, the first trip being made in 1924 
under the control of Van der Hoop and Van Weerden Poelman. 
To-day there are three regular journeys a week between 
Amsterdam and India, linking beyond at Batavia with 
K.N.I.L.M. Connections with the latter began in 1928. By 
1930 a fortnightly service to India was made with Fokker F7b 
machines. By October, 1931, Fokker F12s were used, with a 
cruising speed of 115 m.p.h., and these were soon replaced with 
Fokker Fr8s-carrying four passengers and crew at a cruising 
speed of 125 m.p-h. In 1935, D-C2s were brought into service, 
and, quickly following these came D-C3s, doing the journey in 
5$ days, cruising at 160 m.p.h. and with seats for 11 passen- 
gers. Outstanding events of November 13, 1937, were the 
successful completion of the 5ooth flight from Schipol to India, 
and the dropping of the mail surcharge to India. 

By January, 1941, it is estimated that the first thousand 
flights will have been completed on this route. Since the first 
flight to India, K.L.M. machines have flown 13} million miles, 
while well over 20,000 passengers and over two million pounds 
of mail and freight have been carried. 
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ting, carry them to London. There they dock alongside 
the Tower of London and enter it via the Traitor’s Gate, 
amidst muffled cheers (through their beards) from the 
Beefeaters. They are then thrown out by the front door 
and the portcullis dropped behind them and they find 
themselves dazed and shaken, but otherwise sound in wind 
and limb, in the heart of London’s ceaseless traffic. 

Those not run over at once by buses hurriedly partake 
of nature’s own remedy, viz., turtle soup and Pimm’s No. 1 
cup according to immemorial tradition, and quite a num- 
ber survive. Other North Country papers please copy. 

A. VIATOR. 





More Fourteens for Trans-Canada 


IX additional. Lockheed Fourteens have recently been 
ordered by Trans-Canada Air Lines, and the first of the 
series should now have been delivered The remaining five 
will be flown up to the Trans-Canada base in August. When 
these six new machines have been taken over the company will 
have fifteen 14s and five 10As—the largest fleet of Lockheeds 
used by any airline company in the world. 
In the meantime, the French Air Ministry has ordered two 
more Fourteens for use by Regie Air Afrique, which is already 
using three machines of this type. 


Air Traffic Science 


OT very many people in this country are aware that there 

is in Germany a Scientific Institute for Air Traffic. This 
Institute recently held its annual meeting on the occasion of 
the tenth anniversary of its foundation. 

Its work includes investigations into the air traffic returns 
of all the world’s air transport operations and is, so far as 
we know, the only organisation carrying out this type of 
statistical work. The Institute is connected with the Poly- 
technic College, Stuttgart, and its director is Prof. Carl 
Pirath, who, it may be remembered, is the part author of a 
book on aerodrome layout, recently published in this country. 


Atlantic Delay 


T the time of going to press the Pan-American Airways’ 

Boeing 314, Yankee Clipper, which was making the first 
regular mail-carrying flight across the North Atlantic, had 
been delayed by reports of Newfoundland fog. The boat was 
due to leave Shediac, New Brunswick, at 3 p.m. on Monday 
afternoon, on its way to Botwood, before making the crossing 
to Foynes and flying thence to Southampton. 

On board the machine, apart from Capt. H. E. Gray and 
his crew, were Mr. J. T. Trippe, the president and general 
manager of the Pan-American Airways Corporation, two of 
President Roosevelt's secretaries, as well as other representa- 
tives of the company, the C.A.A., the U.S. Army and the 
U.S. Post Office. A Government luncheon, with Sir Kingsley 
Wood in the chair, had been planned for their arrival at 
Southampton. 

Meanwhile, the Atlantic Clipper, with twenty people on 
board, arrived at Port Washington last Sunday after the first 
unofficial return passenger flight. The official passenger 
service started yesterday. 


More About the Stratoliner 


ARLY this month the Civil Aeronautics Authority Air 

Safety Board issued its report on the accident to the Boe- 
ing Stratoliner. In this, the probable cause of the disaster 
was given as ‘‘structural failure of the wings and horizontal 
tail surfaces due to imposition of loads thereon in excess of 
those for which they were designed, the failure occurring in an 
abrupt pull-out from a dive following recovery from an inad- 
vertent spin.”’ 

As we have already mentioned in Flight, the test programme 
is being continued with the second Stratoliner by Mr. E. T. 
Allen, who is no longer an independent test pilot, but has 
joined the Boeing Company as director of aerodynamics and 
flight research. The accident, remembering the somewhat 
parallel case of the original Boeing ‘‘ Flying Fortress,’’ is not 
likely to have any effect on the future of the type, and certain 
weaknesses will at least have been discovered and cured. It 
is not usual for civil machines of this size to be tested to the 
extent of being spun, or even of being very sharply stalled, 
but recent test flights with the second Stratoliner has included 
experiments at unusual angles and slow speeds, and it has 
been found that it may be desirable to add another fin for- 
ward of the present one in order to obtain better stability in 
extreme conditions. At the same time the cabin supercharging 
arrangements will be tried out. 
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‘MORE GORELLISATION 


Government Acceptance of Certain 


AST week the Government decisions on the recommenda- 

tions of the Gorell Committee (which dealt with the con- 
trol of flying) were published. This Committee was appointed 
in October last year because of the considerable public in- 
terest in low flying over populous areas and other similar 
matters. The details of the Committee’s report were summar- 
ised in Flight of March 30, 1939. 

The recommendations concerned may be summed-up as ad- 
vocating that the public should be protected as far as possible 
from the ocular and aural discomforts occasioned by low flying, 
whether of a normal or of an advertising nature; that they 
ehould be protected, again as far as possible, from actual 
physical risk; and that they should be educated to know 
what is necessary as well as unnecessary in the way of low 
flying. 

Those recommendations which have been directly accepted 
by the Government are that :— 

The Air Ministry should ‘‘ take cognisance of the amenity 
as well as the safety aspects of flying.’’ 

** Sky-shouting ’’ should be prohibited for all private and 
commercial purposes. 

No increase in the existing number of machines used for 
advertisement-flying purposes should be permitted, while the 
licences of those at present operating should not be renewed 
beyond October, 1941. 

The problems associated with the development of aviation 
and the impracticability of eliminating all noise and low flying 
with aircraft should be made more widely known to the general 
public. 

The Air Navigation Directions ‘‘ regarding the flight of air- 
craft departing from or approaching to land at aerodromes 
should be modified in accord with modern conditions and 
practice.”’ 

A student pilot’s licence should be introduced, and the 
holder of an ‘‘ A ’”’ licence should not be permitted to convey 
by air a passenger until he has had twenty hours’ solo experi- 
ence and has been certified by an instructor as competent. 

The instructions issued to Service pilots should be amended 
so as to prohibit flying in such a manner or in such circum- 
stances as to cause unnecessary danger to animals. 

Finally, that the Air Ministry should make more stringent 
use of the powers conferred by the existing legislature where 
the suspension or cancellation of pilots’ licences (in cases of 
offences against the regulations or against aerodrome rules) is 





Elmdon Qpening 


N Saturday of next week, July 8, Birmingham's new air- 

port at Elmdon will be officially opened by H.R.H. the 
Duchess of Kent at 2.45 p.m. Before the ceremony there will 
be an official luncheon in the Council House, given by the 
Lord Mayor and members of the City Council, at which the 
other guests will include Mr. Neville Chamberlain, Sir Kingsley 
Wood and Sir Francis Shelmerdine. Both the Prime Minister 
and the Secretary of State for Air will speak at Elmdon after 
the Duchess of Kent has declared the airport open. 

From 3 p.m. onwards there will be a flying display by the 
Royal Air Force and the Fleet Air Arm, and there will be the 
usual arrival contest for private owners between 11.30 a.m. 
and’y2.15 p.m. On the evening before the opening date there 
will be an aviation dinner at the Grand Hotel. 


Land-Sea Airport for Tokyo 

ITH an area of something like one and a half million 
square miles, a new aerodrome is to be laid out by the 
Tokyo Municipality off the coast of Minami-suna-machi, Joto- 
ku, Tokyo. The landing area is being arranged on reclaimed 
ground and there will be a seaplane and flying-boat base adjoin- 
ing it. The cost will be approximately ten million yen. Asa 

mathematical reminder, yens are worth about 1s. 3d. each. 


Guernsey Figures 


LTHOUGH Guernsey Airways have only recently started 

operations between the mainland and the new airport at 
St. Peter Port, the traffic figures during May were distinctly 
encouraging. On the inter-island services, too, the figures have 
been excellent, and as many as 640 passengers travelled between 
we and Guernsey—150 more than between London and 
erscy. Jersey Airways, of course, still headed the list witha 


total of 1,778 passengers on all their services, but Guernsty 
Airways are well up with 1,275 passengers. 


Gorell Committee Recommendations 


concerned, the power being delegated to responsible Senio: 
Officers of the department. 
In all these cases the form of the legislation required, when 
necessary, is being considered, and action is being taken. 
So far as noise abatement experiments and necessary regula- 
tions controlling such noise are concerned, the Government 
point out that experiments are now in progress and that a 
Committee to consider the framing of regulations will le 
appointed as soon as these have been concluded. The Com- 
mittee mentioned the case of Croydon Airport and asked that 
the necessary improvements should be put in hand as soon 
as possible, and that, in the meantime, pilots should make use 
to the fullest extent, of all the available runways so as to 
minimise any necessity for low flying. The reply in this case 
was that while a local rule will be duly made for the runway- 
use question the improvements scheme cannot, for reasons 
already given, be carried out for at least three or four years 
The Government accepted on principle the recommendations 
that there should be control officers vested with summary 
powers to prevent the contravention of rules and regulations 
at instructional centres, and a method of giving effect to the 
recommendations is now under consideration. In the mean- 
time the Aerodrome Owners’ Association is to be consulted 
The Committee also asked that the flight of all machines over 
areas set aside for defence training exercises at night should 
be prohibited. In this case the Government pointed out that 
such prohibition would seriously interfere with the work of 
the civil operators and also with Service flying and training 
It was considered that the objects could be achieved by the 
suitable issue of Notices to Airmen. 
With regard to the much-publicised demand that flying 
should not be permitted over the London Zoo, or at al! by 
such machines as could not maintain height with an engine out 
of action, over certain prescribed populous areas, the Govern- 
ment felt that such a regulation could not be applied to mili- 
tary aircraft, to those civil machines which are used for anti- 
aircraft exercises, or to machines flying in the vicinity of 
training establishments. Certain other difficulties of a tech- 
nical nature arise, and further consideration would be required 
Finally, it was pointed out that the Royal Air Force 
Authorities already take all possible measures to prevent or 
minimise causes for complaint, and that these measures will 
be made more effective by virtue of the amendments to the 
Air Force Act which were made law this year. 





Frank Appi 


LL who knew him at Hanworth and elsewhere will miss 

Frank Appi, who lost his life on June 20 when flying on 
charter work. His machine, a D.H. Rapide of British- 
American Air Services, was reported missing on a flight in 
bad visibility from Heston to Newcastle, and later was found 
crashed near Barnard Castle; Appi and his passenger, J. E 
Crouch, the well-known jockey, were dead, as was the radio 
operator, J. Elmslie. 

The following are some extracts from an appreciation written 
by Mr. James Rush, chairman of the London Air Park Flying 
Club: — 

“* As a pilot he was the safest and most conscientious I have 
ever known. He joined the London Air Park Flying Club 
three years ago, taking his ‘‘ A’’ licence and subsequently his 
“B.”’ His first commercial flying job, was as a private pilot 
to Mr. Berriedale Johnston, owner of a Stinson Reliant. His 
next position was as pilot demonstrator of Taylor Cub Aircraft 
for Mr. A. J. Walter, of Hanworth. In this capacity he visited 
most of the aerodromes of the country. 

““With the inception of the Civil Air Guard he took his In- 
structor’s Endorsement, and one of his proudest days was when 
he started instructing with the London Air Park Club at Han- 
worth. As he gained experience he developed into one of the 
finest instructors Hanworth has ever known. He had a beau- 
tiful style of instruction, so definite, so pleasant, and so 
masterful, in a manner far beyond his years. I say this with 
absolute authority, for I took my Instructor’s Endorsement 
under Frank Appi and was very proud to do so. 

** Frank’s greatest ambition was to do air line flying, and so 
it came as no surprise to me when he told me that he was 
leaving the club to start with British-American Air Services at 
Heston. The blow of his leaving was softened by his decision 
still to live at the club because of its proximity to Heston. So 
we were to enjoy the happy comradeship of Frank for an al! 
too short a period longer.’’ 
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TO DENMARK by D.DL. 


Some Impressions of 
a Trip in the Condors 
and other Types Used 
by Danish Air Lines 


By MAJOR F. A. de V. 
ROBERTSON 


NCE upon a time King 
O Knud, whom the Eng- 
lish call Canute, estab- 
lished a great Northern 
Empire in opposition to the Con- 
tinental contederacies. He was 
by inheritance King of Den- 
mark, and by conquest King of 
England, Norway, and Sweden. 
The history books tell us that 
he, or his courtiers, had an argu- 
ment with the waves of the sea 
shore, raising futile objections 
to their wetting his royal feet. 
There are other more modern 
folk who feel objections to sea 
waves, especially those of the 





An aerial view of Aalborg and the bridges which connect the city with Noerresundby on the 


North Sea, and those objections right. In the foreground is the road bridge and the railway bridge is beyond. 


have deterred not a few from 

visiting Denmark, whence hailed the ancestors of so many 
English and Scottish families. But the modern traveller 
has resources which were not available to King Knud. 
They may well jib at the prospect of twenty-two hours on 
the North Sea between Harwich and Esbjerg, plus railway 
journeys at each end. The solution of their difficulties is 
“fly.”’ Then they can get from Croydon to Copenhagen 
in three and a half hours. 

It would be hard to choose a more attractive air journey 
ona fineday. At Croydon I boarded a Focke-Wulf Condor 
belonging to Danish Air Lines, the company known for 
short as D.D.L. The Condor has been described in Flight, 
and all know that it is a low-wing monoplane with 
four 720 h.p. engines of Pratt and Whitney design manu- 
factured by B.M.W. in Germany under licence. It is 
extremely comfortable, with a smoking room for nine in 
the forward part of the fuselage and a large cabin for 
seventeen aft. There is a moderate amount of vibration and 
some little noise when one is in line with the engines, but 
in the rear seats these minor drawbacks are scarcely notice- 
able. Moreover, one gets the best view from behind the 
wings. The cruising speed of 205 m.p.h. is one of the 
great assets of this machine. Another great asset is the 
Danish stewardess fall the crew of four are Danes, of 
course) who attends to every want of the passengers, and 
speaks seven languages. I take off my hat to Miss Hannah 
Hansen, and doubtless her counterpart on the other 
machine is equally praiseworthy. Miss Hansen gave me 
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Kastrup Airport, outside Copenhagen. The new buildings have just been opened. A British Airways Electra is on the right. 


my first taste of Danish sandwiches, Danish akvavit (or 
Schnapps), and Danish beer, all of them highly delectable. 

The route is interesting. With our four powerful engines 
we scorned short sea crossings and headed straight out 
from the North Foreland over the North Sea. For about 
230 kilometres we laughed at King Knud, and then the 
flat shores of Holland crept beneath our wings. I was inter- 
ested to see what the Dutch are doing with the Zuider Zee, 
but the whole thing disappeared so quickly underneath our 
tail that I was not much wiser for having seen it. When 
flying over alternate land and water one really gets some 
idea of what 205 m.p.h. means. Before we knew where 
we were, we were landing at Hamburg and drinking German 
beer. It was a very brief stop, and then we headed nearly 
due North. In a few minutes we passed over the first 
of the Danish islands, and it did not seem long before 
Kastrup airport lay below us, with the sea shining on 
its boundary. The drive into Copenhagen is much more 
pleasant than that between Le Bourget and Paris or 
between Croydon and Victoria. 


An Attractive City 
Copenhagen is a very attractive city, very clean, and with 
some fine wide streets. The spires of the churches look 
strange to our eyes, but for the most part the city might 
be a cleaned-up edition of a British city. The hotels are 
excellent. All the educated people talk good English, and 
they are very like ourselves in general appearance and 











ways, which is not unnatural after the efforts of King 


Knud. They are extremely friendly towards the British, 
and their hospitality is wonderful. 

While I was in Copenhagen an international air confer- 
ence was in progress there, and I caught sight of Sir Francis 
Shelmerdine. This conference took up most of the time 
of Mr. K. Lybye, the managing director of D.D.L., but I 
was introduced to him and on my last night in the country 
had the honour of dining next to him. He is a practical 
pilot himself, and he told me that the policy of his com- 
pany was to put safety first, comfort of passengers second, 
and to regard speed as a third consideration. The Condor, 
of course, provides all three. I was delighted to hear that 
on the last day of the conference the King of Denmark 
made Mr. Lybye a Knight of the Dannebrog. 


Versatile Linguist 

There is a very energetic Tourist Association in Denmark, 
and for the next three days I was in the charge of its 
managing director, Mr. Mogens Lichtenberg, a most capa- 
ble, charming, and dynamic personality. His knowledge 
of English is catholic, extending even to an extensive 
acquaintance with our comic songs. Of course, he can 
speak German and French as well, but says that he finds 
them more difficult than English. Incidentally, I dis- 
covered that when the people of Copenhagen gather for 
a mildly jolly evening in the Tivoli gardens the most 
popular song is ‘‘ Tipperary.’’ They all know the words 
of the chorus, and give their lungs full play with them. 

The season is a little later in Denmark than in England, 
and on the lovely coast road north of Copenhagen to the 
forest of Hornbaek I revelled in the profusion of lilac, 
laburnum, horse chestnut, and other blooms which were 
over in England. On the way we visited Elsinore and 
went over Kronborg castle, where John Gielgud was shortly 
going to act Hamlet. That will gather great crowds to 
Copenhagen. 

The next experience was to sample the inland air services 
of D.D.L. The machines used are of the Fokker F.12 
type, with three Bristol Jupiters. I greeted the British 
engines as old friends. They are not youthful, but are good 
for many more thousand miles. I admired the prudence 
which used inexpensive aircraft for the short inland runs, 
while indulging in the larger Condors for the foreign 
trunk routes. High-wing monoplanes give all seats a good 


view, but it seemed strange, in these days, to be able to 
see the undercarriage legs and wheels. 

We soon left the island of Zealand and crossed the open 
sea to the mainland of Jutland, and then across a corner 
of Kattegat. 


Here the country was bleak and almost 
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The inland services of Danish Air 
Lines are operated by the hardy old 
Fokker F.12 (three Bristol Jupiters). 
Here is a party which has just flown 
across Denmark. The figure in the 
white cap is Mr. M. Lichtenberg, the 
managing director of the Danish 
Tourist Association. 


without trees, except where they were 
planted thickly round the farms to 
keep off the winds. The farms are all 
small holdings in this part. It was an 
interesting flight, and just before sun- 
set we touched down on the airport of 
Aalborg, and spent the night in that 


city. Like all Danish towns, it is 
strikingly clean, and is altogether 
pleasing. Next day I was driven out 


to Lékken to see the famous bathing 
beaches at Blokhus, but a strong wind 
made bathing out of the question, 
though the sight of the miles of angry 
rollers was a fine one. 

In Denmark one can take an aero- 
plane much as one takes a Green Line 
coach here. In the afternoon I 
boarded the Fokker again and flew off 
to the little seaport of Esbjerg on the 
west coast. It is an astonishing ex- 
ample of Danish enterprise. Seventy years ago there were 
only about twenty people there. Now there is a trim little 
red town of 40,000. When Prussia had taken away Hols- 
tein and its North Sea ports, the Danes needed a port for 
the export trade to Great Britain, so they made one at 
Esbjerg. From there the butter, eggs, and bacon are 
shipped to Harwich. A fishing industry has grown up 
at the same time, and the harbour recalls one of our East 
Anglian seaside places, except that one does not see the 
Hebridean girls gutting the herring. I described that to 
my Danish friends, and added that the Hebridean girls, 
though they speak Gaelic, were of Danish origin. On think- 
ing it over, I am not sure that their origin is not really 
Norwegian, but the Danes seemed pleased by what I said, 
so if I was wrong I did more good than harm by my 
mistake. 

After a couple of hours we again boarded a Fokker, and 
flew back to Copenhagen—just another coach trip—in 
plenty of time for dinner. Next day a Condor, with a help- 
ful wind behind it, took us to Croydon in 3 hours 20 
minutes and 30 seconds—-a record for that run. 

So ended an extremely pleasant trip, which demonstrated 
the advantages of air travel in very striking fashion, and 
gave me a very warm feeling for our cousins the Danes. 
There is no mistaking that kinship; it is obvious in all 
directions, and I never felt that I was in a foreign country 
Friendliness was the thief impression which I have brought 
away with me from my first visit to Denmark. TI hope it 
will not be my last. But if and when I go again, my 
journey shall certainly be made by air. 


B.B.C. Aviation Features 


NUMBER of features of aviation interest are shortly to be 

broadcast by the B.B.C. In the Midland programme on 
the evening of Saturday, July 8, a recorded sound picture of 
the Elmdon (Birmingham) Airport opening ceremony will b« 
given by Major Alan Goodfellow. : 

On July 18, two-direct entry sergeant observers will fly from 
Hendon to a point ten miles distant. One will navigate on 
the outward journey and the other on the homeward flight 
and an instructor will assess the standard of each man’s work 
on a points basis. A B.B.C. commentator, Mr. C. J. T 
Gardner, will be on board the 
describe the take-off and landing. 
given in the National programme. 

On July to, in the Northern programme, Mr. Terence Hors 
ley will present a short flying feature programme, which will 
be largely concerned with gliding. 

Talks on aviation matters in the 
include one on ‘‘Some Aerial Inventions ’”’ 
another on ‘‘ Aerobatics’’ (July 21) 


aircraft and another will 


This broadcast will be 


National programme 
(July 14) an 
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: MOTH SUCCESSOR 
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a Tu object behind the particular layout of the — The New Moth Minor Described : 
Minor, which is now in quantity production at Hat- 4 a ie 1 . 
field, may briefly be given as that of providing An Inexpensive Type for Training 
k. adequate performance at the lowest possible initial and Ownership ° Simplicity 
lv and later costs. Performance, in this case, includes not : ; ; 4 
id only a useful cruising speed, but also a short take-off run, and Standardisation 
ra reasonable comfort for the pilot and passenger and, in ‘itetreted wth « ¥ sa 
fact, all the features which make for practicability in a strated with “ Flight” photographs and sketches) 
ad touring aeroplane. Economy both in manufacture and sreseeeenes 
ra maintenance has been assisted by the standardisation ot 
ip- parts wherever possible, and by the use of sufficient engine 
: power to ensure that the unit is normally working well 
- within its capabilities. 
There is little unorthodox about either the structure or 
ed the general layout, though, as far as light aeroplanes are 
nd Ae . 
concerned, this is the first low-wing cantilever monoplane 
7 to be produced by the De Havilland Company and, when 
all considered as a direct successor to the original Moth family, 
fe serves to show, in the circumstances, the finality of present 
ht trends. Since De Havillands have never produced a tourer 
it or trainer which was not essentially orthodox, the low- 
ny wing type can from now on be so described. 
The Minor’s Background 
The history of the Moth Minor has been an interesting 
one. In the days when the Gorell Committee’s report sug- 
be gested that in due course all privately owned machines 
on would be free from the necessity of possessing a normal 
of C of A, the prototype Minor was designed to take advan- 
be tage of this prospective legislation change, and so be pro- 
duced at a considerably lower price than had previously | 
on been considered possible. The type was to be made for: 
ee private ownership without official supervision, but still 
ale in fairly large numbers. Later on—actually before — 
T the Civil Air Guard scheme came into being—a change was 
vill made in the firm’s plans, and it was decided to produce 
be the machine both in trainer and tourer form on a mass- 
production basis. Consequently the Minor’s layout has all 
rs- the simplicity and ruggedness which one would expect 
on in a machine for decontrolled use, while now being fully 
= certificated both for normal and aerobatic work. An in- 
4 direct result of these circumstances in the machine’s develop- 
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ment was that several examples of the Minor, 
in both open and closed form, have been ex- 
tensively test flown during a period of two 
years or so. In its original form, when in- 
tended for non-aerobatic ownership, the test 
flying was almost exclusively carried out by 
Capt. Geoffrey de Havilland himself, and he 
considered the points of the machine from the 
owner-pilot’s angle. In due course, when it 
was modified for aerobatic and other training, 
the machine was given a further period of test 
flying of what may be termed a rather more 
official nature. 

Later on we hope to describe the machine’s 
flying qualities. For the moment we shall con-|___. 
centrate on its structural and maintenance 
features. 

It is a conventional ply-covered low-wing 
monoplane and is, except for such items as 
engine bearers and undercarriage legs, of ex- 
clusively wood construction. In order to cheapen 
and simplify production, the various parts have, as 
already explained, been standardised so far as is 
practicable. 
the minimum number of sizes, while all gussets, rib cap- 
pings; angle brackets and hinges are identical. 

For purposes of description, the foundation of the 
machine may be taken as the centre-section, on which the 
fuselage is mounted and to which the folding wing exten- 
sions are attached. This centre-section is a rectangular 
structure made up of two box spars, braced at each end 
by a pair of ribs. It carries the two undercarriage legs, 
the two control column mountings, the front seat, which 
is carried on a spruce box also serving as a covering for 
the control unit, and the fuel tank—or tanks. 


The Foundation 

The box spars are straightforward, with spruce flanges, 
incorporating, in the case of the front spar, packing blocks 
for the wing attachment fittings, and with ply webbing on 
either side. The steel plates of the attachment fittings 
are each secured by seven bolts with the usual spring 
washers to take up the shrinkage. The hinge wing attach 
ment at the rear spar is made through a single steel plate 
inserted in the flange. 

The centre-section ribs are ply-faced, but have no cross- 
bracing, so that the fuel tank can be installed on the port 
side, and so that there can be unrestricted luggage space 
in the stub wing, on the starboard side. An additional 
tank can be fitted in the latter case if required. The whole 
centre-section structure is completely ply-covered on the 
under surface, and over the upper surface where it extends 
outside the fuselage. 

The perforated flap, which is, in effect, an air brake, is 
hinged at six points to the rear spar of the centre-section. 
while its trailing edge is chamfered so that, when retracted, 
it fairs into the contour of the fuselage. The idea of fitting 
an air brake rather than a true split flap was the obvious 
one of giving a steeper approach angle which could be 
adjusted without changes in the machine’s aerodynamic 



























For instance, the spruce lengths used are in x 
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qualities. 


The holes in the flap do not affect its efficiency, 
but prevent violent airflow changes and so reduce the 
amount of trim-change when the air brake is applied. It 
is operated directly by means of a cable from a lever on 
the right-hand side of the front, or pilot’s cockpit, and a 
pair of springs hold it in the closed position. 

The fuselage is a straightforward box structure of spruce 


and plywood, with dividing bulkheads. In assembly, the 
sides, consisting of two spruce longerons with intermediate 
stiffeners and ply covering, are first mounted on the centre- 
section and attached to the stub-wing spars by two bolts. 
The floor is then screwed and glued to the longerons, and 
to the rear spar of the centre-section. In the same way 
the plywood upper section of the fuselage is glued and 
screwed to the top longerons. Immediately behind the rear 
seat is a luggage well, reached through the rear cockpit, 
and there are inspection covers in the fuselage at two 
points. Another luggage tray is arranged below the dash 
in the front cockpit. Attached to the four longerons in 








(Above) How the wing folding and securing mechanism 


operates. When the handle is pulled out and to the left (in 
this case), the two pins are released. Their position when in 
place can be finally checked through small holes cut in the 
leading edge. 


(Left) The centre section and control 
mounting arrangements of the Moth 
Minor. The floor extension carrying the 
rudder controls is seen on the right. 
Luggage is normally carried in the star- 
board stub wing. 
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the usual way are 
tubular steel engine air 
bearer arms incor- * 


porating rubber 
shear mountings. Immediately 
behind is a fire-proof bulkhead oles. 
of annealed mild steel sheet. - 
The Gipsy Minor, which is a - al 
four-in-line air-cooled direct-drive engine 
delivering 50 h.p. at 2,250 r.p.m. and 90 h.p. = 
at 2,600 r.p.m., was fully described in Ge 


Flight of November 10, 1938. In general design 
it follows that of the well-known Gipsy Major and 
it is only necessary here to deal with the details 
of the installation as they apply to the Moth Minor. The 
two sides of the cowling are hinged at the top centre line, 
and the third cowling piece, beneath the engine, incor- 
porates a small sump in which any free oil can collect. The 
crankcase and oil tank breathers are led into this sump so 
that the underside of the fuselage should be free from oil 
in normal operation. At the same time a small pipe, in- 


THE DE HAVILLAND MOTH MINOR. 


v0 u.e. GIPSY MINOR ENGINE, | 
36ft. Zin. (11.15 m.) 


Span ... — 
Span (folded) 12ft. (3.65 m.) 
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JACKETED 
OIL TANK 
FIRE 
EXTINGUISHER 
om Ny oR 
COMPARTMENT The Moth Minor’s 


structure and general 
layout is admirably 








Length ein - a ens 
Weight empty (Touring version) ... 

Pilot and passenger (Touring version) 

Fuel and oil ; ; 

Luggage 

All-up weight - , 

Weight empty (Training version) .. 

Two pilots am ove 

Fuel and oil 

Parachutes : 

All-up weight 7 on — , 
Aerobatic all-up weight (Training version) 
Maximum speed at sea level - 
Maximum speed at 5,000 ft. 

Cruising speed at sea level ... 

Ultimate range (standard tank) 

Ultimate range (with extra tank) . 

Stalling speed aaa - 

Take-off run in 5 m.p.h. wind . 

Height at 500 yd. from rest in 5 m.p.h. wind 
Landing run in 5 m.p.h. wind with brakes 
Initial rate of climb , 

Service ceiling 

Absolute ceiling 

Price (in standard form) 


24ft. Sin. (7.45 m.) 


970 Ib. (440 hg.) 
320 Ib. (145 eg.) 

112 Ib. (50.5 ke.) 

129 Ib. (58 kg.) 

1,550 Ib. (704 kg.) 

983 Ib. (446 hg.) 

320 Ib. (145 kg.) 

104 Ib. (47 &g.) 

43 Ib. (20 kg.) 

1,450 Ib. (658 eg.) 
1,450 Ib. 658 Ag.) 

118 m.p.h. (190 km/hr.) 
115 m.p.h. (185 Am/hr.) 
100-105 m.p.h. (161-169 km hr.) 
300 miles (483 km.) 
600 miles (966 km.) 

43 m.p.h. (69 Am/Ar.) 
190 yd. (174 m.) 

O3ft. (28 m.) 

120 yd. (110 m.) 
620ft./min. (3.15 m/sec.) 
16,000ft. (4,900 m.) 
20,500ft. (6,250 m.) 


oo : - £575. 
Makers: The de Havilland Aircraft Co., Ltd., Hatfield Aerodrome, Herts 


corporating a gauze filter, runs from the sump to the induc- 
tion manifold, so that the engine is supplied with a small 
amount of incidental cylinder lubricant. The exhaust 
manifold is made up of two steel pressings welded to- 
gether 

When starting up there is no need to lift either of the 
cowling sides as the carburetter can be reached through 


shown in this cut- 
away drawing. The 
7 machine is normally 
flown from the front 
seat and it is seen here 
in standard dual-con- 
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primed by a remote 
lever system which 
is reached through another aperture. Special ducts are 
built into the cowling sides to direct air on to the fuel 
pumps so that any possibility of vapour lock trouble in 
tropical countries is removed. The 1}-gall. cylindrical 
aluminium oil tank has a cowling jacket through which air, 
led by a duct from the main engine scoop, is circulated. 
Both the suction and pressure filters in the engine are use- 
fully accessible 

As already explained, the standard fuel arrangement 
includes one 13-gall. tank in the port stub wing. This 
is held in place in the outer part of the centre-section by 
three adjustable cables. The fuel tap is on the left side of 
the front cockpit, and the fuel gauge is mounted directly 
on the tank and can be seen from either seat. The gauge 
is ot the flat ‘‘dial’’ type, the indicator needle being 
remotely operated through a magnetic needle which, in 
turn, is moved by a float on a quick-thread spindle. For 
long-range work a similar tank is installed in the starboard 
stub wing, which is normally used as a luggage container. 

Returning to the main structure, the folding extension 
wings are made up of two spars with transverse ribs, and 
plywood covering forward of the rear spar. All the ribs 
are of the girder type except that on the root end, which 
is a ply-faced spruce plate. The front spar flanges are 
reinforced by packing wedges and incorporate insertions of 
Bakelite sheet. Inboard of the ailerons, the aft portion of 
the wing is a fabric-covered ribbed structure which hinges 
at four points for wing-folding purposes. The ailerons, 



























which extend outboard of the wing-folding flap, each have 
three hinges and are built up with a box spar and ribs, that 
on each inner extremity being ply-covered on one side for 
additional rigidity. Incidentally, the fabric on the folding 
flaps, ailerons, rudder, fin, tailplane and elevator is held 
in place on each rib by semi-circular-section spruce strips 
which are screwed in place. Needless to say, the De 
Havilland sprocket type of differential aileron control is 
employed. 

The actual wing-locking mechanism is very simple and 
robust. If the flap is raised a lever is uncovered which, 
when pulled out and to one side, releases the two wing 
locking bolts at the front spar. These bolts, or locking 
pins, move in guides which are attached to the strengthen- 
ing plate on the root-end rib. It 1s not possible to lock 
the wing insecurely, since the fact that the operating lever 
was not fully home would be noticed as soon as an attempt 
was made to lower the wing flap. Nevertheless, for those 
who believe only what they see, there are inspection holes 
in the leading edge through which the position of the two 
pins on each side can be seen 


Empennage and Undercarriage 

The tail unit is quite conventional, with a single strut 
braced tailplane and interconnected elevators. The tail- 
plane itself is built up of a spruce spar with a laminated 
leading edge spaced by girder ribs and two diagonal ply 
webbed ribs. The strut 1s attached to the spar, where 
also there are the six hinges tor the elevators, the fittings 
for securing the folded wings, and the necessary pick-up 
for the fin attachment bolts. Each side of the elevator is 
identical, one being interchangeable with the other, and 
the two are joined by bolts through a washer plate from 
which the elevator controls are taken. The two sides ot 
the fuselage terminate in a stern post to which both the tail 
plane and the fin are bolted. The rudder has two hinges, 
and its mass balance is bolted to the rib carrying the horn 
balance extension On either side of the fuselage, from the 
leading edge of the tailplane, are anti-spin Strakes fairing 

Ingeniously simple are the two cantilever undercarriage 
legs. These are mounted in electron castings which are 
bolted, with the wing attachment plates, to the tront spar 
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Some idea o! the production capacity of 
Hatfield is given by this photograph of the 
Minor shop. 


of the centre-section. Inside each leg, 
which is a steel tube, is another tube 
carrying the axle and wheel assembly. 
This telescopic tube bears on a fabric- 
based Bakelite liner and contains twenty- 
two rubber shock absorbers which are 
compressed against a fixed Bakelite piston 
in the main undercarriage leg. The prin 

ciple will best be seen by examination of 
the sketch on this page; the use of plastic 
bearings on either side of the moving tube 
means that the wear should be negligible. 
% Torque is taken by a forged steel link 
attached at its lower end by a pin toa 
lug welded to the telescopic tube, and at 
upper end by another pin to a lug on a collar welded to the 
fixed tube. These two pins, and that in the link hinge, are 
identical and interchangeable Rebound is taken by a 
rubber buffer attached to the inside of the lower part of the 
torque link, and works against the telescopic tube—or 
rather, against the gaiter (a grease-filled Bazil bag) which 
normally covers the lower part of each undercarriage leg. 






Ingeniously simple 
is the cant lever 
undercarriage, the 
details of which 
can be seen in the 
cut-away drawing 
on the right. It-x, 
has been designed 
so that wear shal! 
be negligible, with 
plastic bearings for 
the sliding mem- 
bers. 


The axle itself is directly welded to the base of the tele- 
scopic tube, the brake drum being secured by six bolts to a 
flange which is integral with the axle. The brakes are of 
the new two-shoe Girling type and are cable-operated. The 
main leg of each undercarriage is surrounded by a simple 
streamline fairing of plywood 

The tail wheel, which is in a steel tork sliding in plastic 
bushes carried in an Elektron casting, is fully castering. 
Shocks are taken by a steel spring which is covered with 
aluminium fairing. The supporting casting is secured by 
tour brackets to the fuselage stern post. 

In standard form the Moth Minor has the essential in 
struments in the front, or pilot’s cockpit on the left of the 
board, leaving plenty of space for any additional instru- 
ments which may be ordered with the machine or required 
later. The machine is sold in basic form without such 
items as Sutton harness and duplicated instruments in the 
rear cockpit, but the standard equipment does, however, 
include cockpit covers and a fire extinguisher. Additional 
equipment up to the standard of that required for general, 
blind-flying and aerobatic training is provided to order. 


The perforated air-brake flap, which extends across the rear 
of the centre-section, has intermediate positions and 
can so be used to stretch or shorten the approach. 
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In basic form the Minor has, in the front cock- 
pit, the usual airspeed indicator, altimeter, 
revolution indicator and oil pressure gauge. The 
hand-brake lever, throttle and altitude control 
and fuel tap lever are on the left, while on the 
right is the five-position air-brake lever. The 
rudder bar, which is an Elektron casting, in- 
cludes foot-rests which are adjustable to suit 
different lengths of leg, and, as usual, operates 
the wheel brakes differentially when moved to 
its fullest extent in either direction. The seats 
in each cockpit are aluminium pressings which 
can take either normal cushions or seat-type 
parachutes. Non-splintering plastic material is 
used for the windscreens, which follow the con- 
tour of the fuselage. For blind-flying training a special 
hood, which folds sideways, has been designed, and this, 
when required, is fitted over the rear cockpit. 


SOME CONTRIBUTORS 


Airscrew Co., Ltd., airscrews; Alliance Spring and Asbestos Co.., 
Ltd., springs; Avon Rubber Co., Ltd., compression rubbers; Bowden 
Engineering, Ltd., machining; British Aluminium Co., Ltd., 
aluminium sheet and tube; J. Burns, Ltd., Bakelite; Lewis Berger 
and Co., Ltd., paint and dope; Dunlop Rubber Co., Ltd., wheels; 
D. Doncaster and Co., Ltd., forgings; Guest, Keen and Nettlefolds, 
Ltd., nuts, bolts, etc.; Hoffman Ball Bearing Co., Ltd., ball bear- 
ings; Hood Haggie and Son, Ltd., cables; T. Lewis and Co., 
Ltd., seats and cushions; Manganese Bronze and Brass Co., Ltd., 


TO THE MOTH 


How the cowling is hinged and held open. Less seriously, 
this photograph of a part of the production line might well 
be entitled : ‘‘ Doing the Hatfield Walk.’* 


MINOR 


“ Dynaflex "" engine mountings; Monaco Motor and Engineering 
Co., machining; May and Baker, Ltd., windscreens; Nevstane Fit- 
ments, Ltd., machining; New Hudson, Ltd., brakes;; J. C. Nicklin, 
Ltd., mild-steel plate and bar; Northern Aluminium, Ltd., bar 
aluminium; Reynolds Tube Co., Ltd., mild-steel tubing; Rubery 
Owen, Ltd., nuts, bolts, etc.; Ransome and Marles, Ltd., ball bear- 
ings; Short and Mason, Ltd., instruments; Stirling Metals, Ltd., 
castings; Superflexit, Ltd. petrol pipes; Herbert Terry and Sons, 
Ltd., springs; Titanine, Ltd. paint, etc. 


Another view of the production Minor in the air. The crew are demonstrating hands-off formation flying—or the pilot may only 
be trying to warm his ears in this flaming June. 





Forthcoming Events 


JULY. 
nee Staffordshire Aero Club Walsali Air 


Display. 
Opening of Grangemouth (Scotland) Airpor* 
by Lord Trenchard. 
Lancashire Aero Club: Garden Party at 
Woodford. 

7th. National Women's Air Reserve: Bali, Hyde 
Park Hotel, London. 

8th. Official Open of Birmingham Airport 
(Elmdon) by H.R.H. the Duchess of Kent. 

8th-Sun., 16th. National Gliding Contests, Great 
Hucklow. 

8th-Sun., 23rd. SBrusseis Aero Show. 


t6th-Sun., 23rd. Italian Aero Club: Littorio Rally. 
Rimini. 


22nd. Gosport Reunion, Brooklands. 


22nd-Tues., 25th. Deauville and Plantagenet Air 
Railies, France. 


25th. Alliance Francaise: Bieriot Channel Flight 
30th Anniversary Banquet, Dorchester Hotel, 


Tues. 


London. 

28th-Sun., 30th. Cannes Aero Club: Deauville- 
Vichy-Cannes Rally. 

29th. Civil Aviation Benevolent Fund Air Display, 


Redhill. 
29th-Sun., 30th. 
Meeting. 


Frankfurt Internationa! Flying 
AUGUST. 
Cinque Ports Flying Club: 
Trophy Race. 
Eastbourne Fly ng Club: 
Garden Party. 
SEPTEMBER. 
King's Cup Race and Wekefield Trophy Race 
Birminghem. 
Gordon Bennett Balloon Race, Poiand. 
Cinque Ports Flying Club: Wakefield Cup Race. 
Cardiff Aeroplane Club: London-Cardiff Race. 


Folkestone Aero 


Flying Display and 
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Another Post of Inspector General 


T has been decided to create an additional post of Inspector 

General of the Royal Air Force, with effect from July 1, 1939 
Since Sir Edward Ellington was appointed- Inspector General in 
1937 three new Commands have been created at home and large 
increases have been made in the number of Royal Air Force estab- 
lishments. particularly on the training side. The second Inspector 
General, who will report direct to the Air Council, will concentrate 
chiefly on the training and maintenance units. 

Ait Marshal Sir Charles Burnett, K.C.B., C.B.E., D.S.O., has 
been selected to fill the new post, for which he is particularly well 
qualified. After distinguished service in the Royal Flying Corps 
throughout the War, and subsequently in the Middle East, Sir 
Charles Burnett was Commandant of the Central Flying School from 
1927 to 1929. He became Deputy Chief of the Air Staff in 1931, 
and subsequently was Air Officer Commanding in Iraq until the 
end of 1934. Since that date he has, first as Air Officer Command- 
ing, Inland Area, and subsequently as Air Officer Commanding-in- 
Chief, Training Command, been in charge of the training establish- 
ments throughout the country 


New A.O.C. in C., Training Command 


A™® MARSHAL SIR ARTHUR LONGMORE, K.C.B., D.S.O., 
will succeed Sir Charles Burnett as Air Officer Commanding 
in-Chief, Training Command. Sir Arthur Longmore was one of the 
first Naval officers selected for training with the Naval wing ot 
the Royal Flying Corps and had distinguished service with the 
Royal Navy and Royal Naval Air Service throughout the War. Since 
the War Sir Arthur Longmore has had considerable experience in 
command. of training units, as he was Commandant of the Royal 
Air Force College at Cranwell from 1929 to 1933, when he became 
Air Officer Commanding, Inland Area. He was Commandant ot 
the Imperial Defence College from 1936 until the beginning of 19309, 
when he was appointed a member of the Air Ministry Mission tc 
Australia and New Zealand 


Assistant Chaplains-in-Chief 


HE Air Ministry announces the following appointments to fill 
two new posts of Assistant Chaplain-in-Chief under the 
Chaplain-in-Chief, Royal Air Force :— 
To be Assistant Chaplain-in-Chief at Home—the Revd. Maurice 
Henry Edwards, O.B.E., B.A 
To be Assistant Chaplain-in-Chief for Overseas Commands (except 
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THE FIRST 
WIRRAWAYyY: 
Test flights are 
now in progress 
on the first 
Wirraway fighter 
bomber buik 
under licence 
from North 
American Avia. 
tion, Inc., by the 
Commonwealth 
Aircraft Corpora. 
tion at Fisher. 
men’s Bend, 
Australia. Tests 
are being con. 
ducted by Fit. Lt 
Boss-Walker, 
who is seen on 
the left. 
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India and the Far East)—the Reverend Harold Thomas, B.A 

The Assistant Chaplain-in-Chief at Home will be stationed at 
Headquarters, Fighter Command, and the Assistant Chaplain-in 
Chief for Overseas will be stationed at Headquarters, Royal Air 
Force, Middle East. Cairo 


S. of S. Opens New Town Centre 


a at the opening of the new Town Centre of the Royal 
Air Force Volunteer Reserve at 101, Grosvenor Road, London, 
S.W.1, Sir Kingsley Wood, Secretary of State for Air, said that th: 
R.A.F.V.R. had had a greai success in the London area. No. 1 
Town Centre, he said, is already full and 1,270 pilots are under 
training there 

The new Centre, No. 2. has been opened for the training of air 
crews. Four additional training e«tablishments for crews will be 
opened in London during the coming year. No. 2 Centre will 
accommodate about 600 trainees; 400 of these are already in training 
and there have been many applicants from whom to draw the 
balance of 200 






DUTCH PROTO- 
TYPE : The Fokker 
D.23_—single-seater 
twin-engined fighter 
(inverted vee-twelve 
air-cooled Walter 
Sagittas) photo- 
graphed shortly 
after its first flight. 
This machine was 
exhibited at the last 
Paris Salon and may 
be regarded as the 
prototype of aircraft 
with two Reoils- 
Royce Merlins or 
Daimler Benz D.B. 
6o1s. It is designed 
for one shell - gun 
and two large-bore 
machine guns firing 
explosive bullets. 
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More Municipal Affiliations 


IVE additional squadrons of the R.A.F. have been affiliated to 
municipalities under the scheme announced last April. The 
new affiliations are: No. 40 Squadron to Abingdon; No. 43 Squad- 
ron to Chichester; No. 61 Squadron to Hull; No. 82 Squadron to 
Coventry; and No. 207 Squadron to Leicester. In addition, No 
201 Squadron has been affiliated to the Island of Guernsey 
Certain changes have peen made in the affiliations previously an- 
nounced. No. 56 Squadron is now affiliated to Luton in place of 
No. 24 Squadron; No. 64 Squadron to Barnsley, in place of No. 72 
Squadron; No. 72 Squadron to Bradford, in place of No. 64 Squad- 
ron; N 110 Squadron to Ipswich, in place of No. 9 Squadron; 
and No. 32 Squadron to Rochester, in place of No. 228 Squadron. 


Ironmonger’s Company Scholarship Award 


HE Ironmonger’s Company's Scholarship for 1939 has been 

awarded to Flight Cadet Ruthven Arnold Macfarlane, Royal 
Air Force College, Cranwell, the son of Wing Commander R. M. C 
Macfarlane, M.C. (R.A.F., retired). The scholarship, value £50, is 
awarded annually to a candidate selected by the Air Council and 
approved by the Worshipful Company of Ironmongers from among 
those cadets who are the sons of officers or airmen of the Royal 
Air Force, or of the air forces of the Dominions or Colonies, and 
who have competed successfully at the examination for entry to the 
Royal Air Force College 


h-altitude Reconnaissance 
XPERII > in Spain and China appears to have shown that 
reconnaissance aircraft operating at more than 16,o00ft. are 
practically immune from fighter attack To make full use of this 
fact, according to Luftwehr, the aircraft used should have a speed 
of 300 m.p.h. and a service ceiling of 30,o00ft. These requirements 
are, of course, practically met by the Mark IV Blenheim as used 
by certain Army co-operation squadrons of the R.A.F. for strategical 
reconnaissance 
The writer emphasises that great attention must be paid to the 
health of the pilot and observer and that training in low-pressure 
chambers should alternate with frequent high-altitude flights. A 
hole in the floor of the aircraft is essential (modern Continental 
practice entails the fitting of an external observation car) and the 
operation of the camera must be simplified. At the most one crew 
can make only two high altitude flights of 14-2 hours per 24 hours, 
and it is therefore necessary that the observer be thoroughly familiar 
with the enemy's organisation so that no time is wasted. In many 
cases observation of the ground is only possible through gaps in the 
clouds, and this requires considerable experience 
Contrary to general impression, a ground haze is often trans- 
parent when looked through from a _ great height. Whenever 
possible high-altitude reconnaissance should be carried out in the 
morning or evening. 
A rain storm will often make the atmosphere more transparent, 
so the crew of a specialised reconnaissance machine should be ready 
to fly at the shortest notice. 


Fleet Air Arm Supplementary Party 
HE Fleet Air Arm Supplementary Party will, in future, consist 
of men of the Seamen Branch (including Leading Torpedomen, 

Seamen Torpedomen, men holding the non-substantive rate of 
Observer's Mate or Air Gunner, and men of the Stoker Engine Room 
Artificer, Electrical Artificer, Ordnance Artificer, Shipwright, Mech- 
anician and Communications Branches, together with Royal Marines, 
of the following categories: Long-Service Pensioners under the age of 
53; Royal Fleet Reservists, Class B; Ex-Naval ratings discharged C.S. 
expired; Ex-Royal Marines discharged on completion of first engage- 
ment; other ex-Naval ratings or ex-Royal Marines with at least 
three years’ man’s service who were discharged “ f “ by pur- 
chase’’ or ‘on reduction"; ex-R.N.R. and ex-R.N.V.R. ratings 
who have completed three years’ service under the special non- 
continuous service engagement; Royal Marines will be formed in 
detachments of one Corporal and ten Marines 

The majority of the vacancies for Artificers, Shipwrights, and 
Mechanicians, for L.T.O.s and S.T.s. Communications Branch rat- 
ings and for seamen holding the non-substantive rating of Ob- 
server's Mate or Air Gunner will be for maintenance duties on Fleet 
Air Arm aircraft, for which training will be given at appropriate 
Air Ministry establishments, but a limited number of men will 
be employed as instructors 

Other seamen and stokers and Marines will be required for duties 
as guards, boats’ crews, aircraft hands, parachute packers, etc 

The Naval air stations at which men will be employed will be 
Lee-on-Solent, Ford, Worthy Down, Donibristle and other bases 
to be established in the future 


INDOOR PHOTOGRAPHY: Some interesting close-ups 

secured recently by a Flight photographer : Top to bottom : 

Hampden pilot, Stranraer pisot, Hampden wireless operator 

and Sunderland wireless operator. The second and third 
were taken in the air. 
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Fighters for the R.A.A.F. 


T has been announced by Brigadier G. A. Street, the Australian 
Minister for Defence, that his Government has ordered from 
the United Kingdom a number of fighting aircraft. The machines, 
it is stated, ‘‘ will have a performance higher than that of any 
fighter now in existence.” 


Sir Kingsley Wood at Gun Factory 


OME recent types of aircraft machine guns were inspected by 

Sir Kingsley Wood on his visit to the Crayford factory of 

Vickers Armstrongs, Ltd., last Monday week. Sir Kingsley fired 
some of the guns on the range. 

Apart from seeing the drum-fed K class observer’s gun in pro- 
duction, he tried out a Browning gun, also made at Crayford, and 
is said to have seen the K class twin gun and the new J class gun, 
which ha: a rate of fire of 1,500 rounds a minute or more. Elec- 
trically operated bomb-release gear was also demonstrated for the 
benefit of the Secretary of State. 
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SWEDISH RE- 
ARMAMENT: A 
Heinkel torpedo- 
bomber floatplane 
(two B.M.W. 
radials) supplied to 
the Swedish Gov- 
ernment. This is 
among the world’s 
“cleanest ’’ = sea- 
planes. 


Flying Accidents 
HE Air Ministry regrets to announce the following flying acci- 
dents : — 

P/Q. Peter Philip Charlton lost his life as the result of a collision 
in the air which occurred near Epping, Essex, on June 12 between 
two aircraft of No. 56 Squadron. P/O. Charlton was the pilot and 
sole occupant of one aircraft. P/O. Montague Leslie Hulton-Harrop 
the pilot and sole occupant of the other machine, was not injured 

Sgt. Harrison George Ing lost his life in an accident which 
occurred at Netherhampton on June 20 to an aircraft of No. 8&8 
Squadron. Sgt. Ing was a member of the crew. P/O. Donald 
Alexander John Foster, the pilot of the aircraft, and A.C.2 Edward 
Glyndwr Williams, the other member of the crew, were not injured 

Sgt. Leonard Frank Davis (flying solo) lost his life in an accident 
which occurred at Ditchling Common, East Sussex, on June 20 to an 
aircraft of No. 79 Squadron 

A.P/O. Eric Russell McGovern (flying solo) lost his life in an 
accident which occurred at Long Newnton, near Tetbury, on 
June 20, 1939, to an aircraft of No. 9 Flying Training School 





Royal Air Force Gazette 


Air Ministry, June 23 
Royal Air Force 
General Duties Branch 

J. N. O’R. Blackwood (from Auxiliary Air Force) is granted a 
short-service commission as Acting Pilot Officer on probation (May 
30). P. D. Smith is granted a short-service commission as Pilot 
Officer for five years on the active list with effect from March 15 
and with seniority of January 4. (Substituted for notification in 
Gazette of April 11.) 

The following are granted short-service commissions as Pilot 
Officers for five years on the active list with effect from March 15 
and with seniority of January 4:—B. 1. Clifford-Jones, R. W. Gair, 
H. W. Lamond, L. G. W. Lilly, J. D. Murphy, D. A. Rankin, 
W. S. Rea. (Substituted for notification in Gazette of March 28 
concerning these officers.) 

The following Acting Pilot Officers on probation are confirmed 
in their — Qo and graded as Pilot Officers on the dates 
stated :-—C. A. Woods- aren (April 7); P. M. Bingham-Wallis, P. J. 
Fisher, J. W. Hamill, D. S. Hicks, R. J. Joualt, W. R. Mac- 
pherson, W. J. Mulholland, A. K. Passmore, D. N. Robinson, 
F. M. Stephenson, N. E. H. Virgin (May 16). 

The following Flying Officers are promoted to the rank of Flight 
Lieutenant on the dates stated:—R. H. S. King (Acting Flight 
Lieutenant) (May 14); H. T. Sutton (Acting Flight Lieutenant), 
A. G. G. Baird (Acting Flight Lieutenant), A. E. Saunders (Acting 
Flight Lieutenant) (May 19); J. Darwen (Acting Flight Lieutenant), 
J. D. Green, A. G. Dudgeon (Acting Flight Lieutenant), P. G. S. 
Dickenson (Acting Flight Lieutenant) (June 14). 

F/O. (Honorary Fit. Lt.) G. P. L. Weston (Captain, The Middle- 
sex Regiment) is promoted to the rank of Flight Lieutenant with 
effect from May 18 and with seniority of May 18, 1938. 

The following Pilot Officers are promoted to the rank of Flying 
Officer on the dates stated:—J. S. Douglas-Cooper (January 15); 
P. L. Billing (April 12); F. L. Litchfield, G. E. Thompson (April 
24); E. W. Tate, T. L. Howell, M. D. Day, E. W. Tremlett (May 
16); K. H. P. Murphy (May 19); R. S. C. Wood (May 24); A. L. G. 
Hubbard, O. J. T. Lewis, A. R. Gibbes, A. R. Mulligan, E. H. 
Ross (May 26); r M. C. Halkett (June 4); R. G. Knott, J. B. 
Coward, G. A. Lane, J. G. Thomas, P. H. Buckley (June 16); J. D. 
Middleton, J. H. Lapsley, I. D. G. Donald, C. D. Palmer, A. D. 
Panton, G. O. L. Bird (June 18). 

P/O. B. A. Mitchell is promoted to the rank of Flying Officer 
(January 10). (Substituted for notification in Gazette of May 2); 
F/O. W. B. Wight is granted the acting rank of Flight Lieutenant 
(May 8). 

The following Flying Officers relinquish the acting rank of Flight 
Lieutenant on the dates stated:—A. L. Bocking (May 22); V. A 
Pope (May 26). 

P/O. W. R. Farnes relinquishes the acting rank of Flight Lieu- 
tenant (June 5). (Substituted for notification in Gazette of June 9); 
F/O. R. I. Mackenzie (Lieutenant, The Seaforth Highlanders) relin- 


quishes his temporary commission on return to Army duty (May 23); 
the short-service commission of Acting Pilot Officer on probation 
R. E. Adam is terminated on cessation of duty (June 10). 


Equipment Branch 

The following Acting Pilot Officers on probation are graded as 
Pilot Officers cn probation, on the dates stated:—R. M. Craig, 
P. K. Hodgson (October 17, 1938); A. J. Bangs, R. J. T. Beattie, 
B. N. Besford, M. D. L. A. Brundle, J. C. Chadwick, F. G. Chap 
man, F. S. Coventry, G. W. B. Dixey, H. A. Elkin, D. A. M. Hop 
kins, J. A. Hunter, T. B. Jones, R. H. Mason, W. J. G. Murphy, 
K. A. Phillips, N. B. Silk, J. H. Sullivan, C. E. Usher, K. J. 
Wood (October 31, 1938); H,. J. S. Anderson, E. Banister, J. C 
Blyth, G. L. W. Boswell, R. L. Browning, G. G. Cartridge, L 
Clayton, R. B. B. Cockshutt, T. C. Davies, S. McN. Greig, S. M 
Grimes, T,. R. F. Handcock, A. MacRury, T. I. Plant, W. L. Rose, 
J. Ross, I. P. D. Stocker, D. Stuart, B. C. Winstone (November 
28, 1938); P. P. Butler, J. Hamilton, R. W. Head, R. H. Marston, 
E. F. Wisdom (March 6); R. D. Baird, J. G. Bishop, E. D. Brad 
field, J. F. Brewis, M. Collinson, A. L. Cornford, T. J. Heath, 
M. E. L. Hobden, A. H. Knowles, C. W. Lovatt, A. P. B. Moore, 
G. W. Northcombe, W. J. A. Pritchett, H. R. E. Rumsey, A. W. B 
Scott, H. B. Scully, R. D. Stephens, W. D. Symes, G. P. S. Thomas, 
D. C. Walker, J. P. Beale, H. C. D. Blasberry, R. S. Burles, 
A. M. H. Cole, G. R. Cook. J. C. Cracroft-Rice, J. J. Dutton, K. J 
Hattrick, E. D. Hills, J. M. Howard, G. P. Howell, G. D. M. Daw- 
son, J. E. M. Mould, D. Moulden, C. C. Murdoch, J. E. T. Murphy, 
C. Murray, P. J. H. Perkin, A. Sloan, E. Towers, D. H. Wood 
(March 27); S. R. W. Amor, R. W. Clark, L. H. Clemas, D. S. E 
— _C. A. Griggs, D. E. Henderson, R. M. W. Henderson 
M. W Howard, B. B. Johnson, M. C. Mainprice, D. H. Pollard, 
F. Ww. Poa J. P. W. Purves, J. B. Quarrington, A. W. Rhodes, 
A. P. H. Slogrove, E. M. Sopwith, J. S. Wilkinson, R. Williams 
(May 1); G. M. Darling, E. V. Davies, D. MacD Jannaway 
H. R. K. Wells (May 20). 


Accountant Branch 

The following are granted permanent commissions as Pilot Officers 
on probation (June 10):—D. G. Leader Williams, A. M. Fletcher, 
A. J. Smith, H. Bamforth, S. E. D. Mills, O. Gradon. 

The following are granted short-service commissions as Acting 
Pilot Officers on probation (June 10):—A. E. Anderson, A. F 
Bacon, D. A. Birkett, R. H. Bradley, R. P. Breen, D. L. R. Brown, 
J. Buckley, J. E. Campbell, R. V. Carroll, J. Farley, M. M 
Gardham, E. M. Greenwood, P. R. Grey, C. E. Harrison, D. C 
King, V. O. M’Quillin, J. Mark, W. K. G. Nicholls, L. R. Pentelow, 
F. D. Pryce, E. F. Riddell, L. Royle, R. H. Simpson, W. S. Smith 
C. H. Sparks, L. D. Vickery, R. A. Webster, G. E. White, J. F 
Wilson. 

Dental Branch 

N. H. Haward, L.D.S., is granted a non-permanent commission 

as Flying Officer for three years on the active list (June 5). 
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SERVICE AVIATION (CONTINUED) 


Commissioned Engineer Officers 
The following Warrant Officers are granted commissions as Flying 
Officers on probation (June 12):—W. J. Frost, D. J. Gammack, 
F. G. Hammond, A.F.M., P. Honey. 
The following Flying Officers on probation are confirmed in their 
appointments on the dates stated —E. A. Sillitoe (April 20); B. E. 
Gilder, F. C. Lewis (May 19); J. T. W. B. Keates, F. White 


(June 9). 





Commissioned Signals Officer 

W/O. E. F. Pearce is granted a commission as Flying Officer on 
probation (June 12). 

The following Flying Officers on probation are confirmed in their 
appointments on the dates stated: —E. W. Allen (April 26); A. H. 
Bushell (May 24) 

Commissioned Armament Officer 

Flying Officer on probation A. J. Whiting is confirmed in his 

appointment | June 2). 


Royal Air Force Reserve 
RESERVE OF Ark ForcE OFFICERS 
General Duties Branch 


F/O. N. B. Littlejohn (R.A.A.F.R.) is granted a commission as 
Flying Officer in Class A with effect from June 20, and with seniority 
of January 28, 1932; Lt. Col. C. C. Cnck, O.B.E. (LA. Ret.) is 
appointed to a commission in Class CC as Flight Lieutenant with 
effect from February 27, and is granted the honorary rank of Squad- 
ron Leader with effect from April 1; Maj. C. A. Williams is 
appointed to a commission in Class CC with effect from March 22, 
and is granted the honorary rank of Squadron Leader with effect 
from April 1 

The following are granted commissions in Class CC in the ranks 
and on the dates stated:—Fit. Lts. G. Milner (February 6); Capt. 
M. Hunter (April 8); Capt. R. G. Rolfe-Rogers (April 11); Maj 
W. E. H. Muir, M.C. (April 13); P. H. D. Blackman (May 1); 
Capt. A. C. Clayton (R.A.R.O.) (May 3); Lt. M. S. Smith (R.A.R.O.) 
(May 10). Flying Officers —Lt. W. W. Legh Jones (March 16); 
Lt. V. F. S. Dunton (May 2). 

Capt. F. J. Haney, M.C., D.F.C., is granted a commission in Class 
CC as Flying Officer (Honorary Flight Lieutenant) (April 4); F/O. 
R. R. Money is granted an honorary commission in Class C as Flying 
Officer with the honorary rank of Flight Lieutenant (October 28, 
1938); Pilot Officer on probation H. Garnell is confirmed in his 
appointment (June 13); Acting Pilot Officer on probation A. °C. 
Ennis is confirmed in his appointment and graded as Pilot Officer 
(May 16); Maj. H. F. Anns is granted the rank of Flight Lieutenant 
(Honorary Squadron Leader) with effect from September 1, 1938, 
and of Squadron Leader with effect from December 1, 1938 

The following Flight Lieutenants are granted the honorary rank 
of Squadron Leader (April 1):—P. E. L. Gethin, A.F.C., A. C. S. 
Hall, J. Lothian, L. H. Morse, M.C., F. H. Worlledge, E. M. 
Wright 

F/O. T. J. Shaw (Acting Flight Lieutenant) is granted the hono- 
rary rank of Squadron Leader in Class CC (April 1); Fit. Lt. P. G. 
Lucas is transferred from Class A to Class C (May 8); F/O. W. S. C. 
Adams is transferred from Class A to Class C (May 16); F/O. D. M 
Robertson is transferred from Class AA to Class C (March 16); 
Fit. Lt. J. H. C. Harrold is transferred from Class C to Class B 
(June io); Fit. Lt. I. A. Scott relinquishes his commission on 
appointment to a short-service commission in the Royal New 
Zealand Air Force (May 11); F/O. G. A. Kennedy relinquishes his 
commission on completion of service (May 12); F/O. F. W. Cook, 
M.C., D.C.M., relinquishes his commission on completion of service 
(June 8); F/O. W. M. R. Griffin relinquishes his commission on 
account of ill-health (June 21); Pilot Officer on probation P. C 
Pitt relinquishes his commission on completion of service (June 9). 


Royal Air Force Volunteer Reserve 
General Duties Branch 

The following are granted commissions as Pilot Officers (June 
20):—-J. Body, W. J. Bourne, T. W. Burrows, A. A. Fletcher, P. L 
Kenner, A. F. A. Osborn, H. Oxlin, J. G. Reid, W. J. Searle, 
P. A. Towsey 

F/O. A. K. L. Stephenson relinquishes his commission on account 
of ill-health (June 21). 

Equipment Branch 

The following Acting Pilot Officers on probation are confirmed 
in their appointments on the dates stated:—M. D. Crichton (May 
2); E. F. B. Markland (May 209). 

The following Acting Pilot Officers are graded as Pilot Officers 
on the dates stated: —F. H. Davies, C. A. Smith, H. C. Appleton, 
5S. Barr, B. H. Cunningham, C. F. Guest, F. W. Hunt, T. B. King, 
B. S. Ottley, D. J. Rouse, H. W. G. Triggs, R. A. Turner, G. E. 
Lloyd, D. F. Poole, E. G. Outram-White, A. D. Rose (May 3): 
F. J. S. Britnell, D.F.C., A, E. L. Cooper, C. H. Gresswell, N. S. 
Hodgson, C. R. Mitchell, G. S. A. Ollis, A. C. R. Pearce, R V. 
Scrivener, E. S. Wastie, L. N. White (May 10); H. W. Furness, 
A. G. Ettridge, D. L. Kings, T. D. McA. Boyland, S. A. Byrd, A. H. 
Edwards, C. D. Garton, P. A. M. Goudge, A. F. S. Gough, R. H. 
Johnson, F. W. Smith, J. R. Turnbull, R. R. Wisher (May 17); 
E. W. Veysey, R. W. Gray, D. A. Varley, N. A. College, A. J. 
Fairclough, J. Farr, S. J. Frost, T. A. Lee, J. T. Nicholas, A. L. 
Redgrove, A. Reid, J. H. Rendell, H. E. W. Stocken, P. H. 
Thomson (May 24). 


AT THE GARDEN PARTY : Col. Scanlon, U.S. Air Attaché, 
chats with Sir Kingsley Wood. Last Saturday’s Royal Air 
Force Garden Party, retained at its old venue, Trent Park, 
by the express wish of the relatives of the late Sir Philip 
Sassoon, was attended by some 1,400 guests. The Royal Air 
Force Benevolent Fund will benefit as a result of the party. 


Meteorological Branch 
Britton is granted a commission as Wing Cdr. (June 13). 


Auxiliary Air Force 
General Duties Branch 

No. 500 (County oF Kent) Sguapron.—The following Pilot Officers 
are promoted to the rank of Il lying Officer on the dates stated: — 
C. R. Elgar (February 10); R. E. Jay (May 1). 

F/O, M. G. L. Foster is transferred to No. 502 (Ulster) Squadron 
(April 22) 

No. 502 (ULSTER) SQUADRON J. S. Dickson is granted a commis- 
sion as Acting Pilot Officer (June 3) 

No. 600 (Ciry or Lonpon) SquaprRoN.—F/O. A. -M. Maclachlan is 
promoted to the rank of Flight Lieutenant (January 15) 

No. 603 (Ciry or EpinsurGH) Souapron.—D. K. A. Mackenzie is 
granted a commission as Acting Pilot Officer (May 11) 

No. 607 (County or DurR#AM) SovuapRON.—S. B. Parnall is granted 
a commission as Acting Pilot Officer (February 26) 

No. 611 (West LancasHixe) SouaprRon.—F/O. J. N. O'R. Black- 
wood relinquishes his commission on appointment to a short-service 
commission in the Royal Air Force (May 30) 

No. 2 BaLtoon CENTRE R. S. Kemp-Scriven is granted a com- 
mission as Flying Officer (April 15) 

No. 3 Battoon Crntrre.—C. H. Gadney is granted a commission as 
Pilot Officer (May 17) 

No. 8 Battoon Centre.—Bt. Lt. Col. J. Pearson, M.C., is granted 
a commission as Wing Commander to command No. 8 Balloon 
Centre (May (5) 

No. 901 (County or Lonpon) (BaLttoon) Sguapron.—The follow- 
ing are granted commissions in the ranks and on the dates stated: — 
Fiying Officer P. C. Campbell (March 14) Pilot Officers.—C. 
Green (May 26); C. E. Simons (May 31) 

No. 904 (County oF Surrey) (BaLLoon) Souapron.—The following 
are granted commissions as Pilot Officers (May 20):—C. A. Chope, 
J. B. Copley, H. M Hollier, A. M. Berners Price 

No. 905 (County oF SurREY) (BaLtoon) Sguapron.—D. Johnston 
is granted a commission as Pilot Officer (May 25 

No. 906 (County oF Mipptestx) (BaLtoon) Souapron.—E. Y. Fitz 
Gerald is granted a commission as Pilot Officer (May 25) 

No. 007 (Country or Mrippiesex) (Battoon) Souvuapron.—M. F. 
Darke is granted a commission as Pilot Officer (June 2) 

No. gto (County or Essex) (BaLttoon) Sovapron The following 
are granted commissions as Flying Officers on the dates stated: — 
J. E. Martineau (May 19); F. T. R. Kempster, D.F.C. (May 23) 

No. 917 (County or Warwick) (BaLLoon) Squapron.—G. Skelton 
is granted a commission as Flight Lieutenant (April 1). 

No. 920 (West Lancasurre) (Battoon) Sqguapron.—The following 
are granted commissions in the ranks and on the dates stated:— 
Pilot Officer —Capt. W. Joanes, M.B.E. (May 20). Acting Pilot 
Officer.—P. S. P. Morter (May 15). 
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No. 922 (West LancasHire) (BaLLoon) Sguapron.—C. L. S. Corn- 
wall-Legh is granted a commission as Acting Pilot Officer (May 20). 

No. 923 (West LancasHire) (BaLLoon) SQuapRoN.—The following 
are granted commissions in the ranks and on the dates stated:— 
Flying Officer.—G. Sturgess (May 18). Pilot Officer.—R. S. Bleckly 
(May 20). Acting Pilot Officers —M. A. H. Bellhouse (May 22); 
R. F. Armitage (May 26); J. L. Addleshaw (May 27); J. C. Burgess 
(May 28). 

No. 025 (East LancasHire) (BaLtLoon) Sqguapron.—The following 
are granted commissions as Acting Pilot Officers on the dates 
stated: —F. W. Shea, M.C. (April 27); E. S. Brown (May 15); 
P. E. R. Levy (May 18). 

No. 927 (County or GLovcesteR) (BaLLtoon) SguapRon.—J. W. 
Armitage is granted a commission as Acting Pilot Officer (April 23). 

No. 934 (County or Devon) (BaLLoon) SqguapRon.—Capt. J. Bone 
is granted a commission as Flying Officer (March 22). 

No. 937 (Country oF NORTHUMBERLAND) (BaLLoon) SQUADRON.— 
H. E. MacDonald is granted a commission as Pilot Officer (April 29). 

No. 945 (City or GLasGow) (BaLLoon) Sguapron.—Capt. W. H. W. 
Sellars is granted a commission as Flying Officer (April 17). 


JUNE 29, 1939 


FOR RECON. 
NAISSANCE FROM 
SHIPBOARD : The 
Vought - Sikorsky 
XOS2U-1 observa- 
tion scout float- 
plane which has 
been adopted as a 
standard type by 
the U.S. Navy. Some 
information about 
this aircraft appears 
below. 


Equipment Branch 

No. 1 Battoon Centre.—E. F. Tanner is granted a commission 
as Pilot Officer (April 19). 

No. 2 Battoon Centre:—L. G. Mobsby is granted a commission 
as Pilot Officer (April 14). 

No. yo4 (County oF SuRREY) (BaLLoon) Sovapron.—E. C. Roberts 
is granted a commission as Pilot Officer (March 3) 

No. 905 (County oF SuRREY) (BaLLoon) SqguaprRoNn.—E. G. Frost 
is granted a commission as Flying Officer (February 24). 


Accountant Branch 
No. 905 (County oF SurREY) (BatLoon) Sguapron.—P, E. Davies 
is granted a commission as Pilot Officer (May 17). 
Medical Branch 
No. 919 (West LancasHirRE) (BaLtoon) Sguapron.—Capt. W. N. 
Montgomery, M.B., B.Ch., B.A.O., is granted a commission as 
Flight Lieutenant (March 24). 
No. 922 (West LancasHurre) (BaLLoon) SguapROoN.—J. S. Gourlay, 
M.B., Ch.B., L.R:C.P., L.R.C.S., L.R.F.P.S., is granted a commis- 
sion as Flying Officer (March 23) 


FOREIGN SERVICE NEWS 


The Junkers Dive Bomber 


STANDARD type in the German Air Force, the Junkers Ju.87 
single-engined dive bomber is one of the few aircraft in the 
world designed specifically to make diving attacks. This machine, 
a few details of which have already been given in Flight, was 
evolved from the Junkers K. 47 monoplane, with which dive-bomb- 
ing experiments were carried out in Sweden in 1932-33. These tests 
were carried out in the presence of Swedish Air Force officers, and 
from written reports it is gathered that the accuracy attained can- 
not be surpassed even to-day 
The Ju.87 was shown to the public for the first time at the 
Reichspartei-Tagung at Nuremburg, where it was seen carrying out 
tactical diving exercises 
Normally one heavy bomb (250 kg. or 500 kg.) is carried, though 
racks for two small bombs may be fitted near the trailing edge. 
The diving brakes take the form of small flaps just aft of the leading 
edge which may be turned at right angles to the air stream An 
interesting feature of the Ju.87 is the arrangement whereby either 
the pilot or the gunner can throw open the entire cockpit enclosure 
by a handle, allowing rapid exit with a parachute 


A Naval Novelty 
HE Vought-Sikorsky Aircraft Division of the United Aircraft 
Corporation has constructed for the U.S. Navy a new observa- 
tion scout monoplane designated the Model XOS2U-1 rhis 
machine is in the same category as our Fairey Seafox light recon- 
naissance floatplane and is designed to be catapulted from naval 
vessels. 

It is a cantilever low-wing monoplane with a metal monocoque 
fuselage. A crew of two is carried and the power plant is a Pratt 
and Whitney Wasp Junior rated at 400 h.p. for take-off and fitted 
with two-bladed Hamilton Standard constant-speed airscrew Che 
XOS2U-1 can be operated either as a landplane or as a single-float 
seaplane, though it normally functions with floatplane under- 
carriage 

This machine is particularly interesting because hitherto the 
requirements of small span, low landing speed, and low weight for 
this class of aircraft has resulted in the use of biplanes with com- 
paratively low performances. It is claimed by the manufacturers 
that three developments incorporated in the new monoplane render 
the use of this type feasible. Two of these are high lift devices, 
the first being “ deflector plate ’’ trailing-edge flaps and the second 
** drooping ’’ ailerons. The third device consists of “ spoilers ’’ in 
the wings supplanting the ailerons at low speeds and providing the 
necessary rolling moments. 

_ The structure represents a marked departure from previous prac- 
tice in the use of spot-welded aluminium alloy construction of the 


major portion of the airframe. The KOS2U-1 represents the first 
application of this process to the primary structure of the aircraft. 
No difficulties have been experienced in more than 200 hours of test 
flying. 

Data for the XOS2U-1 are: Span 36ft., length 33ft, 1oin.. (sea- 
plane), and 3oft. rin. (landplane), gross weight (seaplane) 4,764 lb., 
or as a landplane 4,542 Ib 

On April 18 a contract totalling 2,103,800 dollars was placed for 
aircraft of this type. 


Peruvian Douglases Delivered 


HE last three of an order for twelve Douglas (Northrop) 8A-3P 
attack bombers were flown from Los Angeles to Lima, Peru, 
a distance of 4,790 miles, in 24 hours 45 minutes. Refuelling stops 
were made at El Paso, Brownsville (Texas), Tapachula (Mexico) and 
Panama City. 
rhe Douglas 8A-3P has a top speed of 250 m.p.h. and on 62 per 
cent. power will cruise ct 200 m.p.h rhe service ceiling is 
29,800ft., the climb to 10,o00ft. takes 6.9 min. and the gross weight 
of the bomber version is 7,590 Ib 


The Free Oerlikon 


KF YR some time the Swiss Oerlikon Company has been experiment 
ing with free-mounted shell-firing guns of 20 mm. _ bore 
The latest information is that the company has developed a new 
type of mounting intended for a screened midships position. This 
can be trained sideways over a range of 60 deg. and can be 
elevated or depressed from +50 to +45 deg. when aimed rearwards 
It is stated that the gun can be mounted on the fuselage of any 
normal military aeroplane. 

rhe weight of the gun is 53 lb., the additional equipment weighing 
another 66 Ib \ rate of fire of 520 rounds a minute is guaranteed 
with a muzzle velocity of 2,000 ft. sec. 


Japanese Attacks on Chinese Aerodromes 


T seems that before Japanese squadrons attack a Chinese aerodrome 
the raid is preceded by a surprise reconnaissance, the route 

adopted missing the larger populated centres, and the final course 
being set only in close proximity to the target. The first stage 
of the return journey is executed at high speed “ into the sun.” 
No bombs are dropped during the preliminary reconnaissance, which 
is carried out by a single aircraft. 

The main attack follows after the target has been carefully 
studied. 

On the other.hand, the Chinese seem to rely on staff information 
when planning their operations, thus combining reconnaissance and 
attack in one operation 
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News and Official Notices for the Week Ended Fune 24 


Boulogne Week=end 

ULOGNE, famed as the French resort to which all English- 

men go for a short visit at some time or other in their lives, 
is to hold an aerial week-end from July 29 to 30, and pilots 
from this country are invited by the Aero-Club de Boulogne- 
sur-Mer to attend. The occasion will be the opening of the 
Boulogne Airport. Numerous prizes will be awarded and the 
events include an arrival competition, the official opening of 
the Airport by the French Air Minister, a banquet in the casino, 
a gala ball, an excursion at sea or a round of golf on the 
Aubengue links, and, on the Sunday afternoon, an exhibition 
of aerobatics by a Military Air School formation. The entrance 
fee has been fixed at 100 francs per person, (approx. 11s. 6d.), 
and this includes the fees for the competitions and the booking 
of a room in one of the best hotels in Boulogne and Wimereux. 
Ful) particulars are obtainable from the Secretary, The Royal 
Aero Club. 


Gliding Popularity 

WENTY-EIGHT entries have been received for the National 

Gliding Contests which are to be held at Camphill, Derby- 
shire from July 8-16. Twelve different types of sailplane are 
listed, including eight types of British design and construction 
and one of foreign design built in this country. Particular 
interest attaches to the entry of Mr. P. A. Wills, holder of 
the national distance and height records, and of Mr. C. Nichol- 
son, who was head of the open contests last year. 


Littorio Rally 


HE full text of the regulations for the fourth Littorio Rally, 
which is being held beween July 16 and 23, has just been 
received by the Royal Aero Club. As stated in these notes 


Aviators’ 


the entries close oh July 1, though entries will 
The Rally is 


a month ago, 
be accepted up to July ro at double entry fees. 


-an international contest for light aeroplanes and touring aero- 


planes, single seaters being excluded. The competitions include 
take-off tests, landing and regularity trials, to be followed 
by a speed test. Single-engined aircraft up to 250 h.p., or 
multi-engined aircraft up to a maximum of 400 h.p. may 
enter, and the entry fees are 200 lire per aircraft, including 
the pilot, and 50 lire for each other person carried. The centre 
for the competitions is Rimini, where competitors must land 
before mid-day on July 15 to avoid penalisation. Six money 
prizes are offered, the first of which is for 30,000 lire.” Full 
particulars are obtainable from the Royal Aero Club. 


Balloon Development 

HE use of kite balloons in tandem, for barrage or other 

purposes, is undergoing a series of tests in France. The 
object of this arrangement is to obtain greater heights and 
during the tests in progress until the end of the month, at 
st. Martin du Touch, 7 km. south of Toulouse Francazal Aero- 
drome, the balloons may be flown as high as 6,000 metres, 
which is nearly 20,o00ft. 


On the Air Routes 


HunGary.—The prohibition to fly over the town of Kassa 
has been withdrawn. 

IRELAND.—A danger area for bombing and air firing practice 
near Gormanton Camp, Co. Louth, has been declared within 
a radius of 10 miles from Benhead, Co. Meath, from July 4 to 
August 2. 

PoLanp.—Grodno aerodrome has been closed. 

SoutH Arrica.—New aerodromes have been established 7 
miles North of Pretoria and 4 mile South of Vryburg. 
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18,608 
18,609 
18,610 
18,611 
18,612 
18,613 
18,614 
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18,644 





_Mame 
Lawrence Je ames Fie 1d 
Percy William Gigg 
George Conrad King 
Frederick Charles Goss 
John George Boss 
Percy Davies 
Harry Twidale 
Ronald Holt Chadwick 
Joan Edwina Francis Lee 
Cyril Robert Davison 
Cyril Bertie Dove ... 


John Darker 
Dennis Litchfield . 
Nigel Clifford Ashley 


Stuart Leslie Matthews 
Peter Frederick Palmer 


| Lester Vincent Sanders 


Victor Marshall Waugh 
William Charles Alfred Eyles 
Francis John Brogden Budgett . 


Arthur William Hyden 
Robert Alfred David 
Dorothy Lilian Kilsby 
Hubert Foster Clark 
Reginald Walter Christmas 
Alexander Blair 

John Birkbeck ln : 
Donovan Hilton Rawcliffe 
Thomas Dunlop Bruce Jones 
Colin James Dalrymple 


| Frederick Hall Franklin 


Charles Michael Knaggs 
Frederick Edward Peall . 
Rosemary Olive Neal 

Daljeet Singh Bhatti 

Amarjit Singh 

Hugh fforde Searight 

Hugh Harold Hirst ; 
Alastair Henry Wilson MacBean 
Bertram Moyle Oliver... 
William George Kingcome Gotrie 
Cyril Henry Herman Norris ‘ 
Lionel Lindsay West 

Lionel Henry Phillips 

Ralph Ellissen Burton 

Frank Rumsey Busby 

Harry Beswick Almond 


| Robert Joseph Hinton 


Stanley Cecil Thorp 
Reginald Henry Miller 
Vera Macdonald ... 
Frederick William Halstead 
Walter Vincent Chatwin .. 
Sydney Fisk 


| Edward Stuart Paley 


Edward Townley Laverack 
Lawrence John Mitchell .. 





Club or Schoo! 


F.xeter Aero Club 
Airwork Flying Club 
Airwork Flying Club 
Airwork Flying Club. 
Blackpool and Fylde Ae. 
Blackpool and Fylde Ae. 


Blackpool and Fylde Ae. C. 


Blackpool and Fylde Ae. 


Blackpool and Fylde Ae. C. 


Wiltshire Flying Club 

No. 19 E. and R.F.T.S. 
Gatwick 

Wiltshire Flving Club 

Wiltshire Flying Club 

No. 9 E and R.F.T.S. 
Ansty 

Romford Flying Club. 

Portsmouth Aero Club . 

Southend Flying Club 

Luton Flying Club , 

Isle of Wight Flying Club 

London Transport \(C.B.) 
Sports Assn. F.C. 

Caraiff Aeroplane Club ... 

Romford Flying Club 

London Aeroplane Club 

Northern Aviation Club 

West Suffolk Aero Club 


| Seottish Flying Club 





University Aero Club 
University Aero Club 
University Aero Club 
University Aero Club 
University Aero Club 
University Aero Club 
University Aero Club 
University Aero Club 
University Aero Club 
University Aero Club 
University Aero Club 
University Aero Club... 
University Aero Club ... 
Plymouth and Dist. Ae.C, 
Plymouth and Dist. Ae.C. 


Plymouth and Dist. Ae. C. 


Exeter Aero Club 
Cotswold Aero Club 
Cotswold Aero Club 
Cotswold Aero Club ial 
Yorkshire Aeroplane Club 
Bristol and Wessex Ae. C, 
Airwork Flying Club 
Herts and Essex Ae. C . 
Yapton Aero Club 
Doncaster Aero Club 
Cotswold Aero Club ane 
Lincolnshire Aero Club ... 
Liverpool and Dist. Ae. C. 
Yorkshire Aeroplane Club 
Yorkshire Aeroplane Club 
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6.6.39 
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7.6.39 
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8.6.39 
9.5.39 
30.45.39 
6.6.39 
26.5.39 


18,645 
18,646 
18,647 
18,648 
18,649 
18,650 
18,651 
18,652 
18,653 
18.654 
18,655 
18,655 
18,657 
18,658 
18 659 
18,660 
18,661 
18,662 
18,663 
18,664 
18,665 
18,666 
18,667 
18,668 
18,669 
18,670 
18,671 
18,672 
18,673 

18,674 
18,675 
18,671 

18,677 
18,678 
18,679 
18,680 
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| Edward Langham Ashworth 
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Reginald Eric Hill 
Irvine Thomas Gardner 
John Dawes Croft 
is ginald William Tames 
Stanley James Wrinch 
vordon Frank Carter 
John Charles Baker 
Leouard Wilfred Smith 
Stanley James Pearmain 
Albert Edward Cooper 
Christopher Lees Flitton 
Alasdair Char'es Macpherson 
Stanley William Lee 
Christopher James Morrell Blackie 
Denuis Ivey Mills 
Joan Audrey Rolls 
John Gilbert Keymer 
George Buchanan Foote . 
John Graham Buckleton 
Kenneth Harrison Hodgson 
Alexander Norman Angus 
Percy Eric Hamilton 
William Peter Jefteries 
John Sidney Charles Edge 
Horace George Worton 
Eric Sydney Lane 
Roy Tebble 
Edward Raymond Ho'dsworth 
Rosina Giffard 
Anthony Arthur Randa’l.. 
Jeanne Gregory , 
William Henry Ford 
Arthur George Fenn 
Cyril Edward Hurst 
Antony James Walter 
Peter Nelson Dean 


John Ernest Precious 
Henry Arthur Hill 
Edward Fleet Duncombe 
William Rex Spencer Boyd 
Alfred Thomas Copley 
Alonzo Leonard Chard 
William George Ripley 
Leslie Stewart Daniels 
Richard Augustine Adamson 
Leslie Ernest Kearney 
William Alfred Wilkins 
Gordon Ernest Bigwood 
Thomas Edwin Tyley 
Joseph Miller 
James Cyril Glen 
Cyril Frederick Cutting 
John Huntley Bright 
John Allan Cecil W right (Wing 
Cmdr.) 
John William Holmes 
Edward James Holmes 


| Gonda Saunderson Morrison 


| London Air Park Fiving € 
| London Air Park Flying € 


| Herts and Essex Aero Club 


| Portsmouth Aero Club 


| Northern Aviation Club. 


| Bedford Aero Club 





Airwork Fiving Club 





Ciub or School 


| Yorkshire Aeroplane Club 


Worcestershire Flying C. 
Worcestershire Flying C. 
Worcestershire Flying C. 
Norfolk and Norwich Ae. C 


| Ipswich Aero Club 


Malling Aero Club 
Malling Aero Club 
ambridge Aero Club 


| Cambridge Aero Club 


ambridge Aero Club 
ambridge Aero Club 
umbridge Aero Club 
umbridge Aero Club 
Cambridge Aero Club 
Bournemouth Fliving Club 
Bournemouth Flying Club 
Bournemouth Flving Club 
Redhill Flying Club 
Brooklands Flying Club 
Horton Kirby Flying Club 
Horton Kirby Flying Club 


Herts and Essex Aero Club 
Herts and Essex Aero Club 


Herts and Essex Aero Club 
Portsmouth Aero Club 
Wiltshire Flying Club 


Weston Aero Club 

Weston Aero Club 

Weston Aero Club 

Leicestershire Aero Club 

US.A. Licence 

No. 23 E and R.F.TS 
Rochester 


Bedford Aero Club 


Lincolnshire Aero Club 
Portsmouth Acro Club 
Plymouth Aero Club 
Yapton Aero Club . 
Bristol and Wessex Aero C. 
Insurance Flyiag Club 
South Coast Flying Club 
Herts and Essex Aero Club 
Wiltshire Flying Club 
Malling Aero Club 

Horton Kirby Flying Club 
Scottish Flyiag Club 
West Suffolk Aero Club 
West Suffolk Aero Club . 
Midland Aero Club 


Romford Flying Club 
Romford Flying Club 





8.6.38 
12.6.: 
11.6. 
10.6.39 
10.6.39 
10.6.39 


12.6.39 
10.46.39 
13.6.39 
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FROM the CLUBS 
and SCHOOLS 


HE flying time for last week amounted to 88 hr. Mrs. B. W. 
Sharp and Messrs. J. G. Crowther and R. G. Kent have gone 
solo. Mr. A. W. F. Smith has joined as a new member. 


PORTSMOUTH 
Club members logged 119 hr. during the last fortnight. C.A.G. 
members recorded 127 hr. 


LANCASHIRE 
Flying time for May totalled 295 hr. During the first fortnight 
of June 177 hr. were recorded. 


MARSHALLS’ 
A total of 49 hr. was recorded during last week. Mr. T. E. Lloyd 
has obtained his “‘ A’ licence. 


BEDFORD 
Bad weather greatly reduced the club’s flying times for last 
week. Mr. C. L. Smith went solo. 


WESTON 
Forty-two hours were recorded during the week ended June 19 
Mr. R. R. S. Macauley has gone solo. 


YAPTON 
During the ‘last fortnight the club’s fiving time amounted tc 
191 hr., of which the C.A.G. section contributed 158 hr. 


HANWORTH 
Although there was no flying for 34 days of last week, a total 
of 96 hr. was logged, to which the C.A.G. section contributed 77 hr. 


STRATHTAY 

During the week ended June 18 the flying time amounted to 
48 hr. Mrs. McRae and Mr. N. D. Soutar have joined as flying 
members 


PLYMOUTH 

Strong winds, cloud and fog reduced flying times to 34 hr. for 
the week ended June 19. The club's lectures are receiving excellent 
support from members. 


NORWICH 

Last week three pupils made their first solo flights. It has been 
arranged for the Industrial Transport Association delegates to visit 
the club this week. 


MEDLAND 

From July 1 the address of the club will be changed to Birming- 
ham Municipal Airport, Elmdon, Birmingham, 26 rhe telephone 
number will be Sheldon 2335. 


IPSWICH 

High winds and low clouds reduced fiving time for the week 
ended June 19 to 44 hr. Messrs. D, F. Hammond, J. Hutley, J. S. 
Fenton and H. K. Ziegler have gone solo 


HORTON KIRBY 

In spite of unfavourable weather conditions, 128 hr. were flown 
during the week ended June 22. First solo flights were made by 
Messrs. Lewis, Evans, S. Pavey and H. B. Bloom. 


WEST SUFFOLK 

During last week a total of 40 hr. was recorded. Lady Mary Kirk, 
Messrs, J. G. Crampton and R. G. Playford have joined as new 
members. The club’s second new Taylorcraft has been delivered. 


BROOKLANDS 

Bad weather conditions considerably affected the club’s flying time 
for last week. Between storms, Capt. Moore made his first solo 
flight. Eight Tiger Moths and two privately owned aircraft made 
a successful “‘ attack’ during the “‘ dawn patrol’’ of Wilmington 
aerodrome. 


The First Minor 
AST year, when the De Havilland Moth Minor was 
announced, the first order for the type was placed by the 
Royal Air Force Flying Club. One of the two ordered has 
recently been delivered, and in due course the Club’s fleet 

will consist of two Moth Minors and two Hornet Moths. 

The R.A.F. Flying Club was formed at Hatfield in 1933, 
under the title of the Royal Air Force Reserve Flying Club, 
its object being to provide officers in the Reserve with facilities 
for inexpensive flying. Since then its membership has been 
extended to include present and past officers of the R.A.F. 
and Fleet Air Arm, as well as their Reserves and Auxiliaries, 

and there are now about 400 members. 
Since all these members are necessarily experienced pilots 
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TWO MASTERS AND A MINOR: Mr. J. A. Harris (right) 
who is chief instructor of the London Aeroplane Club, and 
Mr. J. Goodyear, his principal assistant, take over the first of 
their six Moth Minors. The club at present has nine Tiger 
Moths and three Hornet Moths. Incidentally, these two 
pilots’ names were included in the G.A.P.A.N.’s first list of 
Master Instructor’s Diploma recipients. Both were in the 
Royal Air Force and both took instructor’s courses at the 
C.F.S. 


ISLE OF WIGHT 
rhe total flying time for the week ended June 18 amounted to 


76 hr. Messrs. L. V. Floyd and B. F. Grouwndsell have gone solo. 


DONCASTER 
Over 55 hr. were recorded by the club during the week ended 
June 17. Messrs. C. Gray, D. Willey and H. Green went solo 


/ 


THANET 

Bad weather conditions reduced the club’s flying time to 95 hr 
for the week ended June 19. Mr. H. T. Wintle has gone solo 
Bookings for the flying centre have gone up to 120 camper-weeks. 


RENFREW 

[I'wenty-three members of the C.A.G. section were entertained 
to tea by the Lord Provost in the City Chambers last week \ 
total of 49 hr. flying time was recorded. Miss C. M. Anderson has 
gone solo 


Nineteen members obtained “‘ A ”’ licences during the week ended 
une 19 In spite of 2} days’ bad weather, 71 hr. were recorded 


Messrs. G. T. Salter, S. C. Retter, E. A. Thomas and L. A. Hawker 


hav e gone solo 


WITNEY 

Flying times for last week totalled 68 hr. The Misses E. P 
Pinching and M. Deane-Drummond and Mr. H. Winfield have gone 
solo. Messrs. M. H. Vivian and A. West have joined as new mem- 
bers and are taking the club’s £15 contract “‘ A licence course 


and little or no tuition need therefore be given, the flying 
charges are very low—that for travel in this country, for in- 
stance, being {£1 an hour, including insurance and fuel. For 
flying abroad the rates are {2 per day, including carnet and 
insurance, but excluding fuel. Mr. R. G. Weighill is the 
honorary secretary of the Club 


Mere Presumption 
N our report of the Derby airport opening we ‘‘ presumed ”’ 
that the pilot of the demonstrating Taylorcraft was Mr. 
Wynne-Eyton. Knowing this pilot and his sensible pre- 
dilection for keeping plenty of air space between himself and 
the ground, we ought to have been less presumptuous. It 
wasn't. 
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SOMETHING 
EXCEPTIONAL 


The New Messerschmitt 

Me.108 with c.-p. Air- 

screw : Control in For- 
tissimo 


N the midst of a large number of very 

worthy, but somewhat normal, aero- 

planes one does occasionally come 

across something outstanding in in- 
dividual characteristics. The majority 
of these ordinary machines have at least 
one very good feature, but it can be 
said without exaggeration that the 
B.F.W.Me.108, or Taifun, tends to make 
every other machine in the civil class 
appear humdrum. 

The latest 108, one of which has re- 
cently been bought by Mr. H. Jj. 
Aldington, of A.F.N., Ltd., the agents 
for the machine in this country, has 
been made still more remarkable by the 
fitting of a multi-position controllable- 
pitch airscrew. Furthermore, the par- 
ticular Argus in this machine gives 
rather more power than that in the 
Taifun which was demonstrated over here two years ago— 
and every little helps in a type as clean, aerodynamically, as 
this. The Argus is one of the new As.10E type, giving a 
maximum of 270 h.p. for take-off. 

This fully controllable-pitch airscrew is a comparatively new 
one developed by the B.F.W. people themselves. It is manu- 
ally operated by means of an easily turned crank below the 
dashboard, and the action is entirely mechanical. In fact, it 
appears to come somewhere near the ideal in c.p. airscrews 
for smaller civil types, which was advocated by ‘‘ Indicator "’ 
in last week’s issue. The infinite range of adjustment between 
fine and normally coarse pitch is covered in two or three 
seconds by half a dozen turns or so of the crank, and the 
“ fineness ’’ is registered by a little red indicator which is 
part of the control. 

The new c.p. airscrew has removed the one criticism which 
could be made of the Me.108 in its original form—that the 
take-off, at least when fully loaded, was not quite as good as 
it might have been. The run now is of the 200-yard order, 
and the climb appears to be in the region of 1,300ft. per min. 


Responsiveness 

But the Taifun’s really outstanding qualities are those of 
control and stability. Certainly, no other civil machine 
(except, perhaps, one very light single-seater now out of pro- 
duction) has aileron control which is so absolutely positive 
and light. Even at maximum speed, lateral movement of the 
control column is finger-light, and the machine can be tipped 
ove: from vertical to vertical in the time it takes to move the 
column itself. At the other extreme the weight of the control 
remains very much the same at 80 km./h. (50 m.p.h.), and 
even at this speed there is a very reasonable amount of con- 
trol left. The ailerons are of the slotted type. It might be 
reasonably said that the ailerons are lighter than the rudder 
and elevator controls, and such lack of proportion used, in 
the old days, to be considered as a very serious fault. In the 
machine of to-day, however, lateral control is by far the most 
important, and the criticism can no longer be fairly applied. 

More remarkable is the machine’s absolute stability in all 
axes. Apart from any hands-and-feet-off flying, if the rudder 


‘The control layout of the new Taifun. On the left of the dashboard will be seen the 

crank controlling the airscrew pitch. 

the seats, while the trimming and flap-lowering wheels are on the left ; the dial- 
indicators for these are on the side immediately above the wheels. 


The undercarriage pump handle is between 


is moved while the control column is left to itself the nose 
swings round, but as soon as the pressure on the pedal is re- 
leased the machine settles down on its original course after 
one or two oscillations. The effect is rather as if tne 
machine was directionally spring-loaded Once put into a 
turn, too, the Taifun remains turning at the same rate if the 
hands and feet are taken off the controls, and this applies both 
to level and climbing turns 

The machine has Handley Page slots and flaps, the latter 
being directly operated by means of a wheel, which is on the 
same axis as that used for fore and aft trim The flap angle 
is shown in a little dial above the wheel, and Herr Brindlinger 
who demonstrated the machine over here last week, uses about 
15 deg. for take-off. His approach method was to bring the 
machine in quite fast while applying the flaps, so that one 
did not obtain a very direct idea of their effect on the gliding 
angle, but their action as air brakes was quite obviously 
very considerable Probably the flaps are rather more 
effective than those of any machine normally flown over here, 
and without the wing-tip slots they might cause a certain 
amount of difficulty for inexperienced pilots. Because the 
ground angle is comparatively slight, landing is a simple 
matter, and the tail-down view on the ground is much better 
than is normally expected in larger single-engined types 

So far as performance is concerned with the c.p. airscrew 
and additional power, the Taifun appears to have a ground- 
level maximum of 315 km./h. (196 m.p.h.), and cruises at 
an indicated airspeed of 265 km./h. at 2,000 m. (8,000-odd 
feet) on full throttle at 1,800 r.p.m. When allowance has 
been made for correction and translation this speed is equi- 
valent to 187 m.p.h. Curiously enough, no manifold pressure 
indicator was fitted. With standard tanks the cruising range 
is 1,000 km. (620 miles) at 265 km./h. (165 m.p.h.) in still 
air. Needless to say, the Taifun has a hydraulically operated 
retractable undercarriage, the pump lever (with “up” and 
‘down ”’ twist-grip handle) being placed between the two 
front seats. 

With all-metal stressed-skin structure, a very clean finish, 
and monocoque fuselage, the Taifun is far from being a cheap 
machine—but it seems to me to be worth it 7. -& o 


A LIGHTWEIGHT AMPHIBIAN 
corrosive hull, = hence gre ol 


LIGHT has suggested from time to time that the seaplane, 

small flying-boat, or, better still, amphibian, might have 
a limited but definite sale amongst private owners. In 
America the lightweight seaplane has become fairly popular, 
and within the next two months it should be possible for 
owners there to buy a 75 h.p. amphibian. 

This has been designed by Mr. Ray Applegate, of Chicago, 
and is a pusher type with a cruising speed of 90 m.p.h. and 
a top speed of 102 m.p.h. The approximate price of the new 
machine will be £500. 

The prototype has already been built and flown, and among 


electrically welded non- 
retractable rubber 
removable cabin roof The 


its more unusual 
wing-tip floats and a sliding or 
machine is a side-by-side two-seater 

The designer has had a fairly long experience of commercial 
aviation and was the first air mail bidder in the United States 
in 1920. He also organised and operated Cuban air services— 
so that he ought to know something about the various main- 
tenance problems in a machine of this kind. The Applegate 
amphibian is being handled by O. J. Whitney, Inc., of 9, 
Rockefeller Plaza. New York 
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AERODROME 
for the 
OW NER 


How the ‘‘ Grass-drying” 
Process Operates 


py eRy month sees more agricultural 
land going out of production as 
farms become aerodromes, and it is 
generally recognised that in the national 
interest something should be done about 
the consequent loss of valuable food. 

Since grazing and haymaking are 
ruled out on busy modern aerodromes, 
continuous cutting is resorted to, the 
cut grass being dumped outside the aero- 
drome as so much waste. Yet this young 
grass is the ideal food for livestock. 
From the point of view of aerodrome 
authorities, however, the important 
point is that the young grass can be pre- 
served by drying, instead of being 
allowed to go to waste; it will then 
yield a product that can be sold at a 
profit. 

Grass drying is a very simple process. 
Instead of being cut by gang-mowers, 
the grass is both cut and collected by an 
implement called a ‘‘Cutlift.’’ This is 
supplied with special trailers, in which 
the cut gtass is brought to the drying 
machine, where it is dried in a current 
of hot air and preserved with its food 
value practically unimpaired. The dried 
grass may then be baled or ground to a 
meal in a mill, the product in either 
case keeping indefinitely. 


The Equipment 

The drying and grinding plant will, of 
course, be chosen to suit the acreage of 
the aerodrome and the probable yield, 
but, speaking generally, an aerodrome of 
150 acres, producing from 200-300 tons 
of dried grass per annum, requires a 
dryer with a capacity of 4 cwt. of dried 
grass an hour, or 15 cwt./hr. water 
evaporation. This costs less than £500, 
installed complete with foundations. A 
grinding mill of similar capacity costs 
£250-£300. On larger aerodromes a very 
convenient and very economical drying 
unit can be laid down in which two 
dryers feed a central mill, the whole 
plant having a capacity of 8 cwt. of dried 
grass per hour or 30 cwt./hr. water 
evaporation and costing £1,300 in all. 

On some aerodromes .cutting is re- 
stricted either to certain hours of the 
day or must be done exclusively at 
night. In most cases, however, arrange- 
ments are made between the grass dry- 
ing plant foreman and the chief aero- 
drome officer for cutting to be done day 
and night on certain areas, the ‘‘ Cut- 
lift’’ carrying warning flags visible to 
pilots. 

When considering the adoption of a 
grass-drying system of aerodrome main- 
tenance, regard must be paid to the 
work of the whole season. For example, 
fertilising, rolling and harrowing must 
be done in the “‘ off season,’’ so that cut- 
ting and drying can proceed smoothly 
and satisfactorily in summer. Thus two 
or three ‘‘key men”’ will be employed 
throughout the year as general ground 
foremen, while extra labour will be 
taken on during the drying season to 
cope with increased duties. 

The greatest incentive at the moment 


fren 
MAINTENANCE at a PROFIT 
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An I.C.I. ‘‘ Mark 3’’ grass dryer in course of erection at Thorney Island aerodrome. 


to the development of commercial grass 
drying, it is claimed, is the ready market 
for the product, for grass meal com- 
mands prices which vary from {9 to {11 
per ton, according to quality, and the 
excess of demand over supply favours 
the higher price. Costs of producing 
dried-grass meal naturally vary, but after 
making reasonable allowances for fer- 
tilisers, cutting, carting, fuel, repairs, 
labour and _ depreciation and _ other 
charges, the all-in cost of production 
should not be more than /£5-£6 per ton. 
This allows a handsome profit, but even 
if there was no such profit, the installa- 


tion of a grass-drying system would still 
have the advantage of reducing the 
actual cost of aerodrome maintenance, 
given reasonably good management. 

Dryers of guaranteed performance are 
now available at much lower prices than 
in the past. The new I.C.1. (Imperial 
Chemical Industries, London) ‘* Mark 3’ 
plant, for example, which is in operation 
on farms and aerodromes for the first 
time this season, is said to be obtaining 
results which make it reasonably certain 
that before long many more aerodromes 
will be managed on the grass-drying 
system. 


AN “AIRCRAFT DISCONNECT” 


OR many years the Cannon Electric 
Development Co., of Los Angeles, 
has been co-operating with the leading 
American aircraft manufacturers in the 
manufacture of special cable connectors, 
designed primarily for use in aircraft 
radio, instrument and electrical circuits 
The result of this co-operation has been 
the development of a wide range of 
connectors varying from the single-pole 
type to one with as many as 37. 

The connectors are available with 
straight and ninety-degree receptacles 
The shell of the ninety-degree receptacle 
is split to facilitate access to the con- 
tacts. In both types the shell of the pin 
and socket members is made of alu 
minium alloy finished with transparent 
lacquer The socket is drawn into the 
pin member by means of a quick 
threaded knurled ring 

rhe design of this type of connector is 
such that the pin member is mounted to 
the instrument panel. Its poles are re 
cessed so that risk of touching them when 
withdrawing the socket is reduced to a 
minimum 

In the case of connectors being used in 
the earthing circuit of a magneto it is 
obviously necessary for the safety of the 
ground crew that when the socket is 
withdrawn the magnetos should not be 
come ‘‘live.’’ To overcome this pro- 


blem a Cannon soc ket has been deve loped 


in which a small earthing switch has been 
so incorporated that on removal the plug 
leads are automatically earthed. 

Cannon connectors are available in this 
country from Aviation Corporates, Ltd., 
50, Pall Mall, London, S.W.r1. 


Two alternative types of socket are 
available for the Cannon connector 
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THE INDUSTRY 


New Girling Aircraft Brake 


R some time past New Hudson, 

Ltd., of Birmingham, working in 
conjunction with the De Haviland Com- 

y, have been developing a Girling 
Peake for use on the Moth Minor. This 
new brake is exceedingly simple in its 
construction and method. of opera- 
tion. It is modelled on the lines of cer- 
tain former Girling types and, indeed, 
the only difference is to be found in the 
use of an Elektron back plate. It will 
be recalled that the Girling brake 
utilises shoes which are operated 
through the medium of _ separators 
actuated in a simple fashion by a tapered 
plunger. 

The inner ends of the separators are 
inclined in the opposite direction to the 
taper of the plunger, and between them 
two rollers are interposed, so that fric- 
tion is reduced and operation ‘is light. 
The other ends of the shoes bear against 
the ends of two plungers similar to those 
of the expander, but in this case they 
are used for adjusting the shoes in rela- 
tion to the drum. The inner ends of the 
adjuster plungers also have inclined 
faces, and between them rests a cone 
having four flat faces. The cone may be 
screwed inwards, pushing the plungers 
outwards, and so pressing the shoes 
against the drum. A quarter turn back 
brings the shoes free of the drum with 
the correct clearance between drum and 
lining. 

The method of operating the brakes 
on the Moth Minor is simple. There is a 
hand lever mounted in a quadrant which 
has a ratchet and pawl. Attached to the 
lever is the end of the wire of a Bowden 
cable. The other end of the wire is 
connected to the centre of the rudder 








SHOCKING 
AFFAIR: This 
undercarriage test 
rig, used by Aircraft 
Components, Ltd.. 
at Cheltenham is 
said to be the 
largest in the 
world; it can simu- 
late landing and 
taxying conditions 
for a gross weight 
of 60,000 Ib. Under 
the planks is a 
bumping drum. 
The Dowty under- 
carriage shown is 
for a large bomber. 


The outer casing of 
the cable abuts 
against an adjuster 
at the lever end 
and against a link 
movement at the 
rudder bar end. 
This link movement 
is connected with 
the cables which 
operate the brake 
separators. 

Since the rudder bar end of the wire 
is definitely fixed, movement of the 
hand lever causes the outer casing to 
push against the link movement, so 
that, with the rudder bar straight, both 
brakes are applied equally. Pressure on 
any one side of the rudder bar releases 
the pull om one of the brake-operating 
cables, rendering it possible to swing the 
aircraft round sharply on the rudder, one 
wheel being free and the other held by 
the brakes. 


A simple lightweight Girling brake (des- 
cribed above) has been developed for use 
in small trainer and private owner types 
of aircraft. The new brake utilises 
shoes which are operated through the 
medium of roller seperators actuated by 
a cable-controlled tapered plunger. 
Similar mechanism is employed for ad- 
justment at the pivoting ends of the 
shoes. 


A Rolls-Royce Year 
T. COL. LORD HERBERT SCOTT 
(chairman), presiding over the 32nd 

ordinary general meeting of Rolls-Royce, 
Ltd., held at Derby recently, said that the 
satisfactory profit for 1938 was the result 
of a heavily increased turnover. It was 
only towards the end of 1937 that full 
production of the Merlin engine was 
achieved. But Air Ministry requirements 
for this engine had necessitated double 
shift working and overtime throughout 
1938, with the result that the turnover 
for the year in question benefitted accord- 
ingly. During this period the new fac- 
tory at Crewe had not contributed to- 
wards production, but during the 
current year it would be making a sub- 
stantial contribution towards the Com- 
pany’s output, with a proportionately 
heavy increase in engine deliveries for 
1939. 

he chairman pointed out that from 
the figures in the balance sheet it was 
clear that the real capital of the Com- 
pany was considerably in excess of the 
issued capital—the result of conservative 
finance over many years—whereby it was 
possible to draw on resources for the 
abnormal increase of its activities without 
having to seek new capital 

The proht ot £479,950, with the carry 
forward of from the previous 
year, gave a total of £571,897 for dis- 
posal The directors recommended a 
final dividend of 17} per cent., making 
a total for the year of 25 per cent., sub- 
ject to income tax 


£91,947 


Benzole Producers Confer 


A’* Brussels last week, benzole pro- 
ducers from all over the world 
attended the 12th Plenary Meeting of 
the International Conference of Benzole 
Producers 

Great Britain was strongly represented 
by delegates from the National Benzole 
Company (the distributing organisation 
controlled by British producers) and 
from the National Benzole Association 
(a non-trading organisation which con- 
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fines its activities to technical and statis- 
tical matters in connection with the in- 
dustry). Among those due to attend 
the conference were Sir David Milne- 
Watson, president of the National Ben- 
zole Association, Mr. S. Henshaw, vice- 
president of the National Benzole Asso- 
ciation and chairman of the National 
Benzole Co., Ltd., and Mr. A. Hittinger, 
managing director of the National Ben- 
zole Co., Ltd. 

Information was exchanged relating 
to market conditions and methods of 
production and distribution. Research 
data was also studied in order to ensure 
that the quality of benzole generally 
shall be maintained at the highest pos- 
sible standard. 


In Brief 


Aviation Developments, Ltd., the 
British licensees of Chobert automatic 
riveting processes, A.V.R. sheet gripping 
tools, patented cowling clips, inspection 
doors and tube unions, have moved out 
from Euston Road to 7, Woodfield Road, 
Welwyn Garden City, Herts. 

* >. >. 

On July 3, the offices of Malcolm and 
Farquharson, Ltd., will be moved from 
Bath Road, Hounslow, Middlesex, to the 
factory of its associate company, R. 
Malcolm, Ltd., 601, Bath Road, The 
Trading Estate, Slough, Bucks (Tel.: 
Slough 23231). 

* * > 

A party from the R.A.F. School of 
Aeronautical Engineering, Henlow, Beds, 
paid a yisit last week to the works of 
Serck Radiators, Ltd., of Warwick Road, 
Birmingham. This is the second occa- 
sion on which students have been able 
to see the construction of aircraft radia- 
tors and oil coolers from the raw material 
stages to the testing of the finished pro- 
duct. 


* * * 
A flight test section has recently been 
formed by Rotol Airscrews, Ltd., for the 
development of hydraulic and electrical 


constant-speed airscrews. Mr. R. T. S.- 


Morris, who was for some time with Air 
Service Training, Ltd., at Hamble, has 
been appointed chief test pilot of the 
Company. Operations will be carried 
out from the Gloucester-Cheltenham 
Municipal Airport, opposite the Rotol 


works. 
* * * 


Mr. T. W. H. Ward, chairman of 
Titanine, Limited, disclosed at the com- 
pany’s third annual general meeting that 
there had been a big increase in its sales 
of aircraft materials. The net profit for 
the trading year amounted to £39,100. 
It was decided to allocate £12,000 to the 
reserve account, thereby increasing it to 
£20,000, and £2,000 to the staff benefit 
fund. Sales since the end of the financial 
year showed signs of a further increase, 
the figures for May constituting a record. 

* * * 

At the third annual general meeting 
of the Williamson Manufacturing Co., 
Ltd., the makers of Eagle Aircraft 
cameras, it was decided -to erect an addi- 
tional factory at Reading to provide 
more space for the development of new 
manufacturing lines and _ alternative 
sources Of supply. The cost of the new 
factory will be provided out of the com- 
pany’s present resources. At the meeting 
it was announced that the profit for last 
year amounted to £33,465. The balance 
to be carried forward to next year would 
amount to £10,233. 





The 
of the De Havilland Moth 
Minor is carried in four special Dyna- 


SMOOTHING THE POWER: 
engine 


flex shear-rubber mountings. The 
sectioned mounting above indicates 
how engine insulation is obtained, 
resulting in greatly reduced movement 
and, consequently, making closer 
cowling clearances possible. Dynaflex 
mountings are made by the Manganese 
Bronze and Brass Co., Ltd., of 
Dunstable, Beds. 


NEW COMPANIES 


of new comfanies, usualy set out 
registration purposes, are 
below jor reasons of 


The “ objects 
very fully jor official 
considerably abbreviated 
Space 

AERONAUTICAL RESEARCH AND Sales CORPORA 
TION, Lrp.—Capital £10,000 Aeronautical experts 
and consultants, manufacturers of airciaft, et 
Directors: F. S. Cotton, W. G. Antrobus Regis 
tered office 3, St. James's Square, London, 5.W.1 


( T. F. Aviation, Lrp.—Capital £5,000 To 
give instruction in the management of air, land and 
sea craft Directors: D. E. Fox, T. P. Chol 
monde!ey-Tapper Registered office 2, Norfoik 
Street, London, W.C.2 

GLAMORGAN AERO CLUB, Ltrp.—Capital £2,000 
To operate a flying club. Subscribers: Whitney 


Straight, O. G. E. Roberts Directors to be ap 
pointed Solicitors McKenna and Co., 31/4 
Basinghall Street, London, E.C.2 5 

BROADWAY Arr COMPONENTS, Ltp.—Capital 
£500. To deal in aircraft and components. Sub- 
scribers: D. Roth, S. J. Lambert Directors to be 
appointed. Registered office: 5 and 6, Cork Street, 
London, W.1 
CamourtaGe Services, Ltp.—Capital £1,000. To 
design and manufacture camouflage for factories 
aerodromes, et¢ Yirectors: Sir Charles Allom, 
A. K. Dodds, G. P. Catchpole. Subscribers: J. E 
Redding, J. P. Smith Registered office Room 
154, Ulster Chambers, 168, Regent Street, London, 
Wir 

AIRTRAINING (OxrorD), Ltp.—Capital £1,000. 
To manufacture and deal in aircraft and aero- 
drome equipment and to give flying instruction, 
etc First directors to be appointed Registered 


office: 21, Panton Street, London, S.W.1 
Arrcrart Rentats, Ltp.—Capital {10,000. Other 
particulars as Airtraining (Oxford), Ltd 
L. ANpeRSON, Lrp.—Capital {£100 To manu- 


facture and deal in aircraft, motor vehicles, etc 
and components. Directors: L Anderson. Ivy 
E. Cochrane. Registered office: 1a, Bristow Road, 
Hounslow 

Attroots (Arrrrames), Ltp.—Capital £500. To 
manufacture and deal in aircraft and components, 
machine tools, etc Directors: F Gentle f 
Ramsden, W. H. MacKenzie Registered office 
125. Harlequin Avenue, Great West Road, Brent 
ford 


AERONAUTICAL PATENT 
SPECIFICATIONS 


(Published June 29, 1030.) 


20052. Hier, A. (Sperry Gyroscope Co., Inc 
Mounting of instruments on_ vehicles 
(506, 582) 

32892. Wastey, T J. J Launching of aircraft 
(506,737) 

32959. Escuner, J.: Pack parachutes (506,525) 

32978. GENERAL AIRCRAFT, LtpD., WILLIAMs, 
D. L. H.. anp Crocomee, F. F.: Air- 
craft undercarriages (506,527). 

32979. AIRCRAFT, LtD., WILLIAMs, 


GENERAL 
D. L. H., anp Crocomnr, F. F.: Fold 
ing-wing aircraft (506,528) 


33087. E.uorr, A. G Mounting of aircraft 
engines and propellers (506,64 

33253. Marcont’s Wiretess TeLeGrapn ( Lrp., 
and Kemp, R. J Radio direction. 
finders (506,743) 

34149. GENERAL AIRCRAFT, Ltp., WiLutams, 
D. L. H., and Crocomas, F. F.: Aircraft 
for use in conjunction with ne hing 
gear (506,680 

35048. Bawrree, A. E Form of military and 
aerial entanglement and means for 


utilising the same (506.773 
3003. Heapen, L. A Means for de-icing aircraft 
propellers (506,444 


soor. Eitor, J. E Air supply to carburettor 


of internal-combustion engines for air 
craft (506,446 

14768. Sperry Gyroscorpr Co Inc Electrical 
earth inductor navigating or flight ip- 
struments (506.458 

19550. JUNKERS FLUGZEU 3-UND-MOTORENWERKE 
Axt.-Ges Utilisation of the exhaust 
gas energy of aircraft engines for pro- 
pulsion purposes (506,699) 

19758. JUNKERS FLUSZEU S-UND-MOTORENWERKE 
Axt.-Ges Cooling of the mpressed 
gaseous charges of internal-combustion 
engines (506,468 

25609. ARGUs MoTtoren-Ges Appliances for in- 
dicating the fuel-air ratio in combustible 
mixture for internal-combusticn engines 
(506,707) 

34909. ARADO FLUGZEUGWERKE Ges Means for 


the control of the engines of multi-engine 
aircraft (506,491 


35652. ARADO FLUGzeUGWeERKe Ges Means for 
shifting flaps on aircraft (506,714 

6467. Marreuccr, R Air propellers with variable 
pitch during flight (506 498) 

11794. GENERAL AIRCRAFT, Lrp WILLIAMs 
D. L. H. and Crocomer, F. F Aircraft 
indercarriages (506,633 

11795. GENERAI AIRCRAFT, Ltp., WILLIAMS. 
D. L. H., and Crocomer, F. F Aircraft 


undercarriages (506,719 


PUBLICATIONS RECEIVED 


Jahrbuch der Deutschen Akademie der Luit ahrt- 
jorschung, 1938-1939; Rm. 12 
Schliessfach 31, Munchen 1, Germany 

Schriften der Deutschen Akademie der Lujtiahnt- 
jorschung, Heft 1 Rm. 2.70; Heft 2: Rm.2.00 
R. Oldenbourg, Schliessfach 31, Munchen 1, Ger 
many 

Pobottle,” Vol. VII; High Duty Alloys, Ltd 
Slough, Bucks 

Awcrajt of the British Empire, by Leonard Bridg- 
man; 5s Sampson Low, Marston and Co., Ltd 
100, Southwark Street, London, S.E.1 
_Aero Engines, Vol. Il, by Variovs Authors; 18s 
pape Griffin and Co., Ltd., 42, Drury Lane, 


Olde nbourg, 


C.2 

Learning to Fly, by F. A. Swoffer; sth edition: 
7s. 6d Sir Isaac Pitman and Sons, Ltd., Parker 
Street, Kingsway, London 2 

Knots, Splices and Fancy Work, by ( 
Spencer; 6s. 6d. Brown, Son and Ferguson, Ltd., 
52-58. Darnley Street, Glasgow, S.1 

Night Flight and Other Verse, by L. Taylor: 
3s. 6d ** Air Review Maxwell House, Arundel 


Street, London, W.C.2 

How to Become an Air Pilot, by Capt. R. L 
Preston; 7th edition; 3s. 6d. Sampson Low, Mars- 
wn and Co., Ltd., 1oo, Southwark Street, London, 

~-3. 

Die Gesamtwehrkrajte aller Staaten, by Hugo 
Schafer; Rm. 6.60. Militarwissenschaftliche Mit- 
teilungen, Mariahilferstrasse 22, Wien V 

Der Technische Kreig, Vol. 1, by Karl Justrow; 
Rm. 2.60; Vol. II, Rm. 4.60 Verlag Rudolf 
Classen, Bulowstrasse 88, Berlin, W.35 

The Civil Air Guard Book, by Malcolm Logan; 
3s. 6d Ivor Nicholson and Watson, Ltd., 7, 
Paternoster Row, London. E.C.4 

¢ Theory and Use of the Complex Variable: 
An Introduction by S. L. Green: 10s. 6d Sir 
Isaac Pitman and Sons, Ltd., Parker Street, Kings 
way, London, W.C.2 

The World Owes Me a Living, by J. I 
7s. 6d. Faber and Faber, Ltd 
London, W.C.1 

Aerodynamik, by Ing. Otto Leib; Rm. 281 
Verlag Dr. M. Matthiesen and Co., Ritterstrasse 
77/78, Berlin, S.W.68, Germany 

National Advisory Committee for Aeronautics 
Report No. 637: Determination of Boundary-Layer 
Transition on Three Symmetrical Airfolds in the 
N.A.C. Full-Scale Wind Tunnel. by Silverstein 
and J. B. Becker; 10 cents No. 646 The Com- 
pressibility Burble and the Effect of Compressibility 
on Pressures and Forces Acting on an Airfoil, by 
Stack, W. F. Lindsey and R. E. Littell: 15 cents. 
Tests of N.A.C.A. o009, 0012 and oo8 
Airfoils in the Full-Scale Tunnel, by H. J. Goett 
and W. K. Bullivant; 10 cents No. 649: The 
‘Pack’’ Method for Compressive Tests of Thin 
Specimens of Materials Used in Thin-Wall Strue- 
tures, by C. S. Aitchison and L Tuckerman; 
10 cents. No. 651: Downwash and Wake Behind 
Plain and Flapped Airfoils, by A. Silverstein, S 
Katzoff and W. K. Bullivant; 15 cents. Superin 
tendent of Decuments, Washington. D.C.. U.S.A 


Rhys; 
24, Russell Square, 
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EXPERIMENTS with COMPOSITE 
AIRSCREW BLADES 


Securing Aerodynamic Form by’ Light Materials Over a Solid Metal 
* Primary Structure ”’ 


By F. M. THOMAS and A. G. A. TAWELL* 


several years been manufacturing variable-pitch air- 
screws in large-scale quantity production. The 
majority of these airscrews have included the con- 
ventional type of aluminium alloy blade. During this time 
extensive experiments have continued with a view to find- 
ing an improved method of blade manufacture. This is a 
difficult object to attain, because it was postulated at the 
outset that none of the well-known characteristics of reli- 
ability of the standard type of airscrew were to be sacrificed. 

Some work on the development of solid and hollow syn- 
thetic resin fabric-bonded blades have recently been 
described in the technical press. Many systematic tests of 
various types of wood suitable for airscrew blades have 
been made by the De Havilland Aircraft Company, Ltd., 
and a half-dozen airscrews have been built incorporating 
wooden blades. This work is continuing. 

It is the object of this article, however, to describe yet 
another approach to the problem, namely, the development 
of a composite blade construction which uses solid metal 
for carrying the major loads and a light material, super- 


T= De Havilland Aircraft-Company, Ltd., has for 





| Fig. 1 (left). 


Experimental root 
with Bakelite fairing. 





Fig. 2. Mould used for clamping 
Onazote root fairing to blade. 


imposed upon it, for completing the best aerodynamic 
shape. 

The design problems involving an airscrew blade are of 
a very restricting nature, due to the high speeds at which 
the airscrew revolves. The centrifugal loads are high and, 
further, in most cases the aerodynamic loads are consider- 
able. Furthermore, the space restrictions, imposed by the 
narrow limits of blade shape within which the design must 
be placed in order to ensure aerodynamic efficiency, are 
very severe. Added to these requirements is the usually 
controlling one that the blade must be of such a shape and 
stiffness as not to set up fluctuating loads (flutter), and of a 
type of construction which will avoid breakdown due to 
vibrating loads imposed by the engine. 

The necessity of avoiding high vibration stress has had 
a very great influence upon blade design, and most of the 
variable-pitcth airscrews in current use go to great lengths 
to avoid concentration of stresses due to sudden changes in 
contour near the blade roots. It is generally thought that 
the blade root shape which is structurally best leaves some- 
thing to be desired in the way of aerodynamic efficiency. 
Accordingly, experiments were undertaken in an effort to 
improve the aerodynamic shape by adding to the best struc- 
tural shape a fairing made of a suitable kind of light 
material. 

Making a Start 

The safest way to begin experiments was to base the 
work on a metal blade of a shape which was known to have 
good conditions for a minimum stress concentration, i.e., 
a standard production blade. In May, 1938, designs were 
completed and experiments commenced on a laminated 
Bakelite fabric fairing moulded in strips on a standard 
blade root, first of all introducing fine mesh phosphor- 
bronze wire gauze reinforcement in an attempt to increase 
bursting strength of the fairing. The reinforcement, how- 
ever, proved to be non-homogeneous with the rest of the 
structure, and during the process of grinding to reduce the 
structure to drawing size, pieces of wire protruded through 
the moulding. It was therefore decided to experiment on a 
second fairing consisting only of Bakelised fabric wound 
directly on the blade at a temperature high enough to soften 
the impregnating resin sufficiently to obtain adhesion be- 
tween the various layers of fabric. This second fairing was 
spun at the Royal Aircraft Establishment at Farnborough 











* Mr. Thomas is engineering manager of the De Havilland Airscrew Division and 
Mr. Tawell is chief experimental! engineer. 
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Fig. 3. Complete Onazote blade root fairing, and interior and 
exterior views of two halves prior to fitment to blade. 


at the end of October, 1938. The tests showed that after 
running for a short time at 1,800 r.p.m. the outer end of 
the fairing had moved outwards by ;sin. and the inner 
end had not moved at all. After two minutes at 2,250 
r.p.m. the outer end was observed to have moved outwards 
a further ;'sin., the inner end again showing no signs of 
movement. After a lapse of three days the airscrew hub 
was spun for 30 minutes at 2,250 r.p.m. and at the end of 
this time it was observed that the fairing had moved out- 
wards, as a whole, by 0.o8in. 

The r.p.m. at which these first synthetic resin fairings 
were spun were well above the 1,390 r.p.m. for which they 
were designed—in fact, the centrifugal load was 260 per 
cent. of that which would have been obtained when oper- 
ated in service. Two major disadvantages of this type of 
fairing, however, existed, both arising from the density 
of the material used: the weight added to the airscrew was 


on each fairing was so great that serious unbalance might 
result from the failure of one of them. Other disadvan- 
tages concerned the method of application of the fairing 
when considered from the point of view of quantity pro- 
duction. This work was not carried to the flight test 
stage, not because it was unsuccessful but rather because 
it appeared less promising than another similar line of 
development. 


Expanded Rubber Fairings 

Since 1935 studies have been directed towards the use 
of very light materials as a suitable moulding for blade fair- 
ings. Materials considered worthy of investigation were 
synthetic ones containing a large proportion of gas spaces, 
such as expanded rubber or blown metal. It was decided 
that it would be unwise to undertake work with metals 
containing air spaces, because those which were available 
had the strength characteristics only of cast material and 
were much heavier than synthetic materials. It is hoped 
that some day synthetic resins of this general character will 
be available, but at the time this. work was done none 
existed. 

Rubbers containing a large proportion of gas spaces had 
been in use in this and other countries for a number of 
years. These materials are readily obtainable in densities 
of the order of 8 to 12 Ib./cu. ft., that is to say, specific 
gravities of about 0.15. Therefore in June, 1938, we ap- 
proached the Expanded Rubber Company of Croydon for 
help in the solution of the problem, and during the past 
year they have given us excellent co-operation. 

The material made by this company which was most 
suited to our use was called Onazote. To vulcanise Ona- 
zote on to a metal requires temperatures of a magnitude 
which impairs the corrosion resistance characteristics of the 
material used for the standard blades. 

Fig. 2 shows the duralumin mould which we made for 
these early fairings. The mould, of course, surrounds the 
blade, leaving a space for the fairing. Experiments were 
carried out with a fairing moulded in one piece on the 


duralumin blade. In October, 1938, this fairing was spun 
on the electric spinning rig at Farnborough. After a short 
period at 1,600 and 1,800 r.p.m. no defect or movement of 
the fairing could be detected, but after running for one 
minute at 2,000 r.p.m. the fairing burst. This showed that 
the wedging action of the fairing on the blade was too great 
for the strength of the material and that it was necessary 
to prevent wedging by taking at least part of the load in 
shear. It was therefore decided to investigate the possi- 
bilities of making the fairing in pieces and cementing it to 
the blades. 

Extensive basic tests were carried out with about 20 dif- 
ferent kinds of cement. The characteristics included were 
high shear strength; resiliency which would resist deteriora- 
tion under vibration; satisfactory resistance to oil, petrol 
and water; and maintenance of physical characteristics at 
all temperatures likely to be encountered. The static tests 
included the pulling of specimens at different angles of 
shear and at different rates. Actually some of the most 
interesting results of these tests were discovered as the 
result of very slow rates of pull. Specimens were loaded 


and left for periods of many days and the creep recorded. 
Ageing and weathering tests of the cements were carried 
out over periods of several months. 


Attachment of Fairing 

These tests took a long time to carry out and work was 
continued with the complete fairings. In one procedure 
used for fitting the fairing to the blade, the fairing is per- 
forated with holes at intervals of every 4 sq. in. to facili- 
tate the drying of the cement, and in a similar method this 
was done by applying the fairing in strips approximately 
3in. wide. 

Other methods included moulding the fairing in 
halves, and various means were tried of obtaining good 
contact with the blade, drying off the cements. In Jan- 
uary of this year a fairing moulded in halves, cemented to 
the blade and covered with four bindings of 2}in. aircraft 
tape, was spun at 1,500 r.p.m. for five minutes, no move- 
ment of the fairing being observed. An increase of 
50 r.p.m. showed a movement outwards 3yin. after 10 
minutes. 

At a further increase of 50 r.p.m. no movement 
could be detected, but after 10 minutes at 1,650 the fairing 
burst, due to the ‘‘creep’’ of the cement joint. This 
cement was of a type which remained tacky during its life, 
and by this time the static tests had disclosed other cements 
which were much more satisfactory. 

Shortly afterwards a hub with stub blades incorporating 
(a) a fairing vulcanised on to a sand-blasted blade root, (b) 


Fig. 4. Three-blade dummy hub, incorporating Onazote 
root fairings, assembled for spin test. 
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Fig. 5. Blade incorporating Onazote root fairing—side elevation. 


Fig. 6. Blade incorporating Onazote root fairing, showing 


Fig. 7. 


leading edge. 


Complete Onazote-root airscrew assembled for spin 


tests. 


Fig. 8. Steel forging, as received at works, prior to grinding. 


Fig. 5 Fig. 6 

a fairing moulded in halves, fitted with a new cement and 
perforated to facilitate drying of cement, and (c) a fairing 
similar to (b) but cut into horizontal strips before fitment, 
was successfully spun at Farnborough (see Fig. 4). The 
hub was initially spun for 10 minutes at 1,500 r.p.m., after 
which the speed was increased by 50 r.p.m. every five 
minutes up to 2,000 r.p.m. This speed was maintained 
for 30 minutes, after which it was increased by further 
increments of 50 r.p.m. every five minutes until 2,400 
r.p.m. were reached. Between each increment of speed 
the hub was stopped and examined, and no movement or 
distortion of any of the three fairings was observed at any 
time during the tests. This was considered very satis- 
factory as the centrifugal loading was 300 per cent. of that 
which would occur in service. 


Weathering Qualities 

Three months later a repeat spin test was performed on 
this hub. During the interval it was subjected to two 
months’ weathering and ageing tests, being placed on a 
roof to obtain the full effects of the variation in the weather. 
During the first three weeks the fairings were saturated 
with boiling brine every two or three days. At one period 
the complete hub was covered with snow for several days. 

In order to make doubly sure, the weight of the fairings 
was then increased from 1 Ib. 6 oz. to 2 Ib. 2 oz. by spray- 
ing with paint. The centrifugal loading in this case was 
155 per cent. of normal. The hub was then spun again at 
speeds up to 2,400 r.p.m. During the test at 1,700 r.p.m. 
the additional coatings of paint commenced to peel off, due 
to the centrifugal force. No movement of the fairings 
occurred, however, and after test they were found to be 
intact. 

This type of fairing was considered to have sufficient 
margin of safety to warrant tests on a complete airscrew. 
Accordingly, fairings of the same type as those fastened 
on the stub-bladed airscrew were applied to a standard pro- 
duction airscrew. These fairings are shown attached to the 
blades in Figs. 4 and 5. Fig. 7 shows the fairings mounted 
on the blades in the hub without spinner. 

Overspeed tests were conducted on the airscrew at Farn- 
borough at the end of April. 1939. The airscrew was 


Fig. 8 
stopped and inspected after five minutes and 10 minutes 
at 2,000 r.p.m., I5 minutes at 1,200-2,000 r.p.m. and 45 
minutes at 2,000 r.p.m. Each inspection showed that the 
fairings were in a satisfactory condition and that no move 
ment had occurred at any time during the tests. This 
airscrew is now awaiting flight tests. 

Blades made by this method have all the advantages of 
the standard type of construction, and they have only the 
added disadvantage ot the cost of building the fairings on 
to the blade and of maintaining them. It is thought prob- 
able that these fairings will have to be renewed at over- 
haul, but this is not considered to be a sufficient disadvan- 
tage to warrant abandoning the method of construction. 

The initial experimental stage of the work is thus con- 
sidered to be at a satisfactory conclusion. Fairings are 
being made for trial on a number of different specific pro- 
duction applications. In all probability, the fairings will 
not be made in any quantity until a number of trial flights 
have agreed in showing that there is an appreciable aero- 
dynamic advantage of improving the aerofoil shape right 
down to the ‘spinner. 


The Next Step 

Meanwhile experimental work of a radically advanced 
nature is being carried on. The lines along which further 
developments should be undertaken are obvious. More 
metal should be removed from the inboard portions of the 
blade and more fairing added. In order to get a test of a 
type of blade made specially to try out the new principles, 
the Company has manufactured a set of blades designed 
especially for the fairings. These blades have a steel spar 
which takes all stresses and is shaped to form the leading 
edge of the blade, and an Onazote fairing which forms the 
trailing edge. The steel member or spar is also shaped in 
such a manner as to permit the transference of aerodynamic 
loads from the Onazote fairing to the steel spar with as 
small shear and tension stresses as possible. The spar 
forms part of the mould for the Onazote-fairing which, 
when moulded, is vulcanised or otherwise fixed to the spar. 
The shape of the spar permits putting the centrifugal thrust 
rings on after manufacture of the spar. The steel forging 
is shown in Fig. 8. 
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At the time of writing this article the 
steel spars are nearly finished. Pro- 
filing is being carried out on a milling 
machine, as shown in Fig. 9, using a 
wooden pattern of the finished blade 
as a master. A photograph of the 
wooden master is shown in Fig. 10, 
the lighter portion representing the 
metal and the darker portion the light 
fairing The advantages of blades 
made by this pattern are that they 
could be lighter than standard dural 
blades and have a smaller radius of 
gyration. They can also be made very 
thin and wide at the root, giving nearly 
any aerodynamic shape which re- 
search may ultimately show to be 
best. 

Any kind of light material and any 
type of spar, even a wooden one, 
could be used for this type of blade. 
It is not proposed to use wood, how- 
ever, and it cannot be stated at this 
point in the experiments whether 
steel, magnesium, duralumin or some 
other metal will be found best. It is 
highly preferable to use solid metal for 
the spar, because the vibration stresses 
can then be measured by the method 
which the Company employs as rou 
tine on the standard type of airscrew. 


Fig. 9. 


Fig. 10. Wooden master for 
composite blade. 





Machining of steel spar showing set-up in milling machine. 
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VARIATIONS OF SHEAR STRESS IN THIN-WALLED 
Torgue. By D. Williams, B.Sc., A.M.I.Mech.E., 
B.A. Communicated by the Director of Scientific 
Ministry. RK. & M. No. 1812. (7 pages and 3 diagrams.) 
1938. Price 1s. 3d. net. 

Experimental results recently published by Professor Hovgaard in America, 
ym the behaviour of thin-walled rectangular tubes under torque, suggest that 
the shear stresses at the inner and outer surfaces are considerably smaller and 
greater respectively than the average stress deduced from the Bredt or Batho 
formula. In view of this and the experiments now in hand it was thought 
desirable to investigate theoretically the variation of stress along the sectional 
periphery and across the wall thickness of thin-walled tubes under torque 
loads 

For this purpose, the stresses in some thin-walled tubes have been calculated 
by the semi-graphical method of Thom and Orr, and also by the “ thickness- 
parameter’ method of Duncan The relative usefulness of the two methods 
is discussed and certain simple rules that may be of practical use to designers 
are deduced 

The more important of these are 

(a) For the purpose of estimating the stiffness of a tube, that calculated 
from Batho’s formula is for practical purposes of sufficiently close 
approximation to the true theoretical value 

(b) The shear stresses at the outer and inner surfaces respectively can be 
calculated from a simple formula 

(c) The change of shear stress takes place ranidly with change of diameter, 
and usually in a peripheral distance of about twice the wall thickness 
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Use oF THE Principe oF Minimum PorentiaL ENERGY IN 
Static Eouiriprium. By D. Williams, B.Sc., 
Communicated by the Director of Scientific Research, 
Air Ministry. R. & M. No (18 pages and 8 diagrams.) 
January 29, 1938. Price 2s. 6d. (2s. 7d. by post). 

In a previous note,' in which the various energy theorems applicable in the 
theory of structures were reviewed and their interrelations discussed, special 
attention was drawn to the usefulness of the Principle of Minimum Potential 
Energy. It was sh®wn that not only is the theorem applicable to structures 
in which the relation between load and displacement is other than linear but 
that for highly redundant structures it 1s a much more useful theorem than 
Castigliano’s Theorem of Least Work In structural problems involving 
stability the value of the minimum potential energy principle as a means of 
deriving approximate solutions is well appreciated by aeronautical engineers 
and has been widely used in the past; but its power to. deal with static 
equilibrium problems appears to have received little attention. In this report 
an approximate method of applying the principle to practicable problems is 
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1827. 


discussed in detail Iwo examples are given for the purpose of stration— 
a very simple first example and a second example of slightly greater difficulty, 
involving incidentally a non-linear relation between load and deflectior It is 
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hoped later to apply the method to the 
problems, such as a tapered cylindrical shell 
by standard methods 
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Corrosion-fatigue Properties of Duralumin with and without Protective Coat- 
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The Protection of Magnesium Alloys Against Corrosion 

Fluxes for Use in Soft-soldering 
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Duralumin (1649 


A note on the Influence of Salt-bath Heat-treatment on the Corrosion- 
resistance of Duralumin Sheet (1685 
The Performance of Coil Ignition Systems with Particular Reference to 


Double Contact-breakers and the Effects of Variation of the 
Circuit (1766 

The Deflexion of Unsupported Beams under Variable Loads (2181 

On the Torsion of Conical Shells (3038) 

On the Response of a Vane Anemometer to an Air-stream of Pulsating Speed 
(2564). 


Period of Open 


MEASUREMENTS OF ACCELERATIONS AT DiIFFERENT Parts oF a Boat 
SeaPLANE DurInNG TAKE-OFF AND LANDING By G. C. Abel, B.Sc., 
D.1.C. Communicated by the Director of Scientific Research, Air 
Ministry. R. & M. No. 1829. (12 pages and 12 diagrams.) June 
18, 1937. Price 2s. 6d. (2s. 7d. by post) 


Measurements of acceleration at selected parts of a seaplane structure 
take-off and landing were required to provide further knowledge of str 
loads Take-ofis and landings were made in calm and chonpy water 
landings were made deliberately heavy in order to give an upper limit to the 
factors required on seaplane structures 

The normal acceleration was measured at seven positions and the longitudinal 
acceleration at two of these positions A gyro pitch recorder was fitted to 
record the change of attitude during impact and from this record the angular 
acceleration has been deduced 

The maximum normal accelerations recorded were 2g in take-off and 4.5@ (ia 
bow and centre section) in a stalled landing The maximum angular a 
tion was 14 radians/(sec),* the maximum difference between bow a 
accelerations was 1.6g and the maximum difference between hull and centre 
section was 0.92 

The records from four accelerometers of different frequencies all treated at 
one position showed good agreement. The higher frequency instruments gave 
more oscillatory records, were less easily analysed and only gave a small 
increase in accuracy 





STRESSED-SKIN STRUCTURES. ComMPRESSION TESTS OF PANFLS WITH 
TusuLAR STIFFENERS. 3y I. J. Gerard, M.Sc., and B. G. Dickens, 
Ph.D. Communicated by the Director of Scientific Research. Ai 
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Ministry. R. & M. No. 1830. (28 pages and 14 diagrams.) Decem- 
ber 21, 1936. Price 4s. (by post, 4s. ) 

It has been found from a preliminary series of compression tests of panels 
sing solid drawn tubular stiffeners that a great improvement in strength/ 

ight efficiency was obtained in this form of construction compared with con- 
baa do using stiffeners formed from strip material. — 

chief reasons for choosing solid drawn tubes as stiffeners are as follows: 

(a) ‘Tubular stiffeners of a cross-section which is free from either outstanding 

or flanges connected directly to the skin have a greater combined 

and torsional stability than stifteners with flanges formed from strip; 

(2) Generally speaking, the mechanical properties of a tube are superior to 

those of a formed stmp tor any given material. It was, therefore, decided to 

make a series of panel tests using a representative range of sizes of tubular 

siifleners combined with (a) what was considered to be the thinnest practicabie 
skin, and (b) a somewhat thicker skin. 

The investigation was directed towards the estimation of the bending strength 
of circular cylindrical shells reinforced with tubular stiffeners. The range of 
tests is representative of cylindrical shells 3 feet in diameter with 28 s.w.g. or 
18 &w.g. skin thickness, stiffened by various sizes of tubular stringers spaced 


at inches circumferential pitch, i.e., 28 stringers per circle. The ting 
Sieh in all cases is assumed to be 12 inches , 

"The authors’ conclusions are as follows: Constructions incorporating solid 
drawn tubular stiffeners are lighter for a given strength or stronger for a given 

ight than constructions incorporating stiffeners formed from strip material. 
ee ventive tests of paneis with tubular and extruded angle stringers indi- 
cate that constructions using tubular stringers are 15 per cent. more efficient on 
a strength/weight basis than constructions using extruded angle section 

ingers of similar material and weight 

Within the present range of tests it has been shown that for a given skin 
thickness, pitch and weight of rings, an increase in the weight of tubular 
Stiffeners produces a directly proportional increase in the failing bending 
moment of the complete cylinder 

From the results given, it is possible to estimate with reasonable accuracy 
the bending strength of circular cylinders of any radius and skin thickness 
stiffened by any of the sizes of tubes included in the present series at any 
given circumferential pitch, provided the rings or transverse stiffeners are 
adequate in stiffness and strength and of 12 inches pitch The results of a 
few tests on constructions incorporating one size of tubular or extruded angle 
stiffener indicate that 25 per cent. and 50 per cent. increases in the pitch of 
1 produce relatively small decreases in failing stresses. , 
nthe stress developed in unstifiened curved duralumin sheet is given by the 
simple relation : — 

Stress in tons/sq. in. = 1,040 thickness of skin/radius for values of thick- 
ness/radius up to 0.003. 

The methed of panel test procedure (which is defined in detail) appears 
suitable for use in all normally equipped test laboratories and should be a 
valuable aid to designers in estimating the strength in bending of complete 
sti -skin components. 


Cantilever Frequencies 


SmmpLe FoRMUL@ FOR THE FUNDAMENTAL NaTURAL FREQUENCIES OF 
Cantitevers. By P. B. Walker, M.A., Ph.D. Communicated by 
the Director of Scientific Research, Air Ministry. R. & M. No. 
1831. ‘20 pages and 7 diagrams.) July 13, 1937. Price 3s. net. 


This report is concerned with the natural frequencies of cantilevers in the 
fundamental modes of flexural and torsional vibration. The object is to 
provide formula for these frequencies which can be quickly applied to a 
cantilever, with a degree of accuracy sufficient for most engineering purposes. 
The formule proposed for the two modes of vibration are strictly analogous, 
and each require only a single stiffness measurement—or equivalent calculation 
— at a prescribed reference station on the span 

A simple extension of the linear semi-rigid theory, whereby the reference 
station is defined as a function of the inertia distribution, leads to convenient 
formule for the respective frequencies of flexural and torsional vibration. A 
number of mathematical solutions for the frequencies of theoretical forms of 
cantilever are collected, those for flexure being obtained from published work 
but those for torsion being specially prepared These mathematical solutions 
are used for testing the reliability of the simple formule. 

The formule appear to be sufficiently accurate for ordinary purposes, and 
are applicable to most practical forms of cantilever such as monoplane wings 
or airscrew blades They are convenient to apply and require only one 
stiffness measurement to be made, or the equivalent calculation, for each mode 
of vibration 


Critica. Reynotps Numpers oF SPHERES IN THE COMPRESSED AIR 
Tunnet. By A. Fage, A.R.C.Sc., and D. H. Williams, B.Sc., of 
the Aerodynamics Department, N.P.L. R. & M. No. 1832. (8 pages 
and 4 diagrams.) May 17, 1938. Price 1s. 3d. net, 

An order of steadiness of wind tunnel streams is given by the sequence of 
the critical ranges of Reynolds number measured on spheres. The critical 
numbers were measured on four spheres of diameter 6, 3, 1.5 and 0.75 in. at 
different pressures of the tunnel. The general conclusion of the work is that 
the dependence of the critical Reynolds number on the diameter of the sphere 
takes the same form as that for isotropic turbulent flow. 


Notes on Lonoituprnat Stasiuity at Low Speeps. By R. H 
Francis, M.Sc., and G. E. Pringle, Ph.D. Communicated by the 
Director of Scientific Research, Air Ministry. R. & M. No. 1833. 


(6 pages and 6 diagrams.) May 5, 1938. Price 1s, net. 


Examination of the pitching moment equations shows that the longitudinal 
stability at low speeds is affected considerably by C.G. height If the C.G. is 
as much as 0.2 of the chord length above the wing chord the position for 
neutral stability may be as much as 0.1 of the chord farther forward at low 
speed than at high. This effect may be obscured by partial stalling, particu- 
larly in model tests at low Reynolds number. 


_AN ANALYSIS OF THE STRESSES IN A Fiat PLate with A REINFORCED 
CrrcuLAaR Hote Unper Epce Forces. By C. Gurney, B.Sc. Com- 
municated by the Director of Scientific Research, Air Ministry. 
R. & M. No, 1834. (25 pages and 11 diagrams.) February 24, 1938. 
Price 3s. 6d. net. 

The modification of stress distribution due to the presence of a hole in a 
plane sheet is one of many examples of stress concentration. Where the 
diameter of the hole is small compared with. the dimensions of the sheet, e.g., 
a rivet hole, the stress concentration is confined fo a small area and is of 
practical interest only from considerations of fatigue. But where the diameter 
of the hole is not small compared with the dimensions of the panel (the present 
theory holds approximately up to ratio of diameter of hole to panel dimension 


= 1/4) the stress concentration may considerably reduce the strength of the 
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panel. The design of reinforcing for tHe hole then becomes an important 
problem 

An exact solution for pla:e stress distribution of the problem of an infinite 
plate with a circular hole reinforced by a rectangular head is obtained, and in 
an appendix the solution for a finite plate ot circular boundary is given 

The theory indicates that as the size of the -ring is increased the maximum 
circumferential stress at the hole decreases, and that the maximum shear stress 
in the sheet near the hole increases, so that it is not possible, using a uniform 
ring, to reduce these stress concentrations simultaneously. The best reinforcing 
of this form is obtained by compromising between the direct stress and the 
shear stress concentrations. 


Arrscrew Biape Visration. By J. Morris, B.A. Communicated 
by the Director of Scientific Research, Air Ministry. R. & M. No. 
1835. (30 pages and 8 diagrams.) June 9, 1937. Price 4s. net 


Resonance between the frequencies in vibration of an airscrew blade and 
certain forcing vibrations which act on the blade may give rise to considerable 
vibration of an aircraft. In this paper a comprehensive treatment is given of 
the torsional and flexural vibrations of bodies resembling an airscrew blade 

Two bodies of airscrew blade form and having convenient mathematical 
shapes are defined. Simple formula are derived for the frequencies of vibration 
(torsional and flexural) of these bodies when fixed rigidly at their roots The 
effects of rotation have been ascertained, regard being had to the pitch angle 
The various formula may be applied to an actual airscrew blade by adapting 
the blade to the shape of the bodies considered, and means for doing this 
are described. The frequencies for some actual blades have been calculated in 
this way and the results compared with experimental values 
A. Naylor, B.Sc. Communi- 


Evevator-Fusetace Fivuttrer. By G. 


cated by the Digector of Scientific Research, Air Ministry. R. & M. 
No. 1836. (8 pages and 5 diagrams.) June 2, 1938. Price 1s. 3d. 
net. 

Some recent instances of tail vibrations have drawn attention to the need 


for theoretical investigations into elevator-fuselage flutter. Calculations on the 
lines of R. & 1155 are made to show that the ternary flutter motion 
involving elevator flapping, fuselage flexure and pitching of the aeroplane as 
a whole may be represented qualitatively by a binary motion involving only 
the first two of these degrees of freedom. The analysis for this binary motion 
is then used to investigate the influence upon elevator-fuselage flutter of 
various parameters, particularly elevator mass-balancing 

Elevator-fuselage flutter can be prevented by mass-balancing the elevator 
so that its C.G. is on its hinge line. The use of aerodynamic balance on an 
elevator which is not thus mass-balanced may seriously lower its flutter speed. 
The flexural stiffness of the fuselage should be as high as possible when the 
elevator is inadequately mass-balanced 


A Comparison oF ArLeron CONTROL ON TaperRFD WINGS WITH 
Straicut Leapinc EpGe anp Srraicgut Traine Epce. By H. B. 
Irving, B.Sc., F.R.Ae.S., and A. S. Batson, B.Sc., of the Aero- 
dynamics Department, N.P.L. R. & M. No. 1837. (7 pages and 


7 diagrams.) May 6, 1938. Price 1s. 3d. net. 


Observation of the behaviour of strands of wool attached to the upper surface 
of model tapered wings has shown that the growth and distribution of the 
region of “ separation’ of flow from the upper surface depends to a marked 
extent upon whether a taper of a given amount is effected by sweeping the 
leading edge back or by sweeping the trailing edge forward With the swept- 
back wings separation tends to occur prematurely towards the tips, and vice 
versa, towards the centre with the swept-forward wings, unless in the latter 
case the taper is very sharp, when premature tip separation also occurs 

It was thought that one consequence of the above phenomenon might be that 


there would occur a more serious falling off in aileron control at and near 
the stall with swept-back than with swept-forward wings Tests have 
accordingly been made to find whtether, in fact, this does occur, and, if so, 


to what extent 

The conclusion, based on experiments with ordinary unbalanced ailerons on 
wings of taper ratios 2:5 and 4, is that there is very little difference in the 
aileron control on the wings without brake flaps; but with brake flaps of 
50 per cent. span there is an appreciable difference in the falling off in the 
aileron control at and near maximum lift, the swept-forward wing having the 
lesser reduction. At the stall the difference in control in the two cases is of 
the order of 25 per cent. There is little difference in the accompanying yawing 
moments in the two cases 


Aerofoil Profile Drag 


Tre CALCULATION OF 
Squire, M.A., and A. D. Young, B.A 
Director of Scientific Research, Air Ministry. R 
(27 pages and 16 diagrams.) November 18, 1937. 


Owing to the improvement in aerodynamic design in recent years the 
accurate determination of the profile drag of aerofoils has become important 
and a satisfactory method of calculating profile drag is desirable. 

For smooth aerofoils the three most important parameters which affect the 
profile drag are the wing thickness, Reynolds number and transition point 
position. Other parameters which may affect profile drag are section shape 
and lift coefficient; but the actual shape does not differ greatly for different 
modern sections and the lift coefficient for top speed conditions does not vary 
over a wide range, so that the effect of varying these twe parameters is 
unlikely to be very important The method of calculating profile drag here 
developed has, therefore, been applied only to typical wing section at a single 
value of the lift coefficient 

From the results curves are drawn which show the variation of profile 
drag for a range of aerofoil thickness, Reynolds number and transition point 
position. A comparison with experimental results shows satisfactory agreement. 


Arrorons. By H. B 

Communicated by the 
No. 1838. 

Price 4s. net. 


THE Prorite DraG oF 


A Sip.irrep THeory or Winc Fiutrer. By A. G. Pugsley, 


D.Sc. Communicated by the Director of Scientific Research, Air 
Ministry. R. & M. No. 1839. (10 pages and § diagrams.) April 9, 
1937. Price 1s. 6d. net. 


The increasing practical importance of wing flutter problems called for the 
development of a simplified theory to enable designers to appreciate readily 
the influence of particular wing characteristics and to estimate quickly the 
flutter speeds of actual wings. 

The classical theory is simplified by the omission of certain relatively unim- 
portant derivatives and presented in terms of the physical characteristics of 
the fiutter motion _ itself. Formule are thus deduced from which 
the flutter speed, and the frequency and nature of the critical motion, may 
readily be calculated. A practical numerical example is given and the 
numerical accuracy of the method illustrated by comparison with the results 
of classical theory. 
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SHEET METAL FORMING 


Some Details of an American Process 


HE method of sheet-metal fabrication described here 
was developed in America because it is economical and 
lends itself well to the peculiar forming process in the 
aircraft industry. Not all the American aeroplane plants 

are equipped with drop hammers as yet, but they are rapidly 
becoming so equipped. 

Each individual plant makes its own dies, and, so far as 
is known, there is no outside company making any dies, for 
reasons which will become apparent later in this letter. 

When the engineering departments release the detail draw- 
ings for any given part, the drawings go to the modelling de- 
partment, where a plaster of Paris model of the female, or 
die side of the set, is made. After careful checking for 
accuracy this plaster model is used to make the sand mould 
for casting the female die. 

Ordinary commercially pure zinc (such as is used for gal- 
vanising sheets) is cast for the female die. When the zinc 
has solidified and cooled the die is taken out and cleaned, 
polished, and again checked with drawings. There are no 
anchoring bolts or bolt holes in the zinc die. 

Then a wall or dam of wet clay is put around the outside 
edge of the die block and projects in the air 6 or 8in. above 
the zinc die. Into the mould thus formed the lead and anti- 
mony are poured directly on to the face and skirt of the zinc 
die. (This mixture has a melting point about 75 deg. F. be- 
low the melting point of the zinc. The percentage of anti- 
mony varies from plant to plant, but is generally about 2 
per cent. of the lead. The purpose of the antimony is to 
harden the lead and also to increase the shrinkage to a slight 
degree, thus giving more clearance between dies.) 

Just before the lead and antimony mixture solidifies two or 
more bolts, about jin. to gin. diameter and 8in. or 1oin. 
long, are stuck head-down in the mixture with the threaded 
end of the bolt standing up. The bolts are so spaced that 
they will pass through the holes in the cast-iron hammer plate 
of the hammer proper. The zinc bottom die having been 
polished before the lead and antimony top or punch die was 
poured, this die has a smooth face. 


Die Clearance 


As to the problem of getting correct clearance, here, again, 
practice varies between plants. Some turn the punch die face 
side up and scrape the face with a scarfing tool, which the 
writer considers the best practice, although a little slower and 
more expensive than the next method to be mentioned. In 
some other plants they put the dies in the hammer and form 
one piece of mild steel one gauge heavier than the dural or 
stainless steel they expect to work. This causes the lead 
punch to give a little, and theoretically spreads the zinc or 
bottom die very slightly. 

As already stated, there are no anchoring bolts or bolt holes 
in the bottom or zinc die because that die is anchored and 
kept in alignment in another manner. Both dies, face to face, 
are swung on to the bed plate of the hammer with a small 


portable crane or hand-lifted truck. The two dies are then 
manceuvred around on the bed plate with a crowbar until the 
hammer plate can be eased down. Then the threaded ends 


of the bolts projecting from the back of the punch die will 
pass through the holes in the hammer plate, and nuts are 
threaded on to the bolts and tightened up so that when the 
hammer plate is lifted the punch die rises with it. 

Now, since the punch die has been lifted out of the bot- 
tom zinc die, that die must be in perfect alignment. The 
next step is to lay jin. square steel bars in the bed plate 
near its edges, then the hammerman’s helper pours hot lead on 
the bed plate; this lead runs all around the zinc die and out 
to the four steel bars. When it cools the zinc or bottom 
die is held firmly in alignment. When they wish to change 
dies the helper uses a pinch bar, pries the lead loose, and puts 
it back in the lead pot. The lead pot serves four or five 
hammers and is located wherever convenient as near the 
hammers as possible. The pot itself is generally made from 
cast iron about one inch thick and in the form of hemisphere 
with a skirt or lip about 4in. wide around its edge. It is 
generally 30in. by 36in. in diameter. 

This method of making dies is so inexpensive that some 
plants, if they make a run of parts one day and do not ex- 
pect to have another run of similar parts for several weeks, 
will melt the dies; and when they next need a given die 
will make new ones, thus keeping down their inventory of 
lead and zinc. They always save the plaster patterns. 








oo wes 
Otentes Fann. 

For most forming operations on dural and for the simpler 
operations on stainless they use only one set of dies, but for 
complicated parts, particularly on stainless steel for collec- 
tor rings, they use starting and finishing dies; the only dif- 
ference between starting and finishing dies is in the mat- 
ter of radii. That is, after a finishing die is considerably 
worn at the edges it becomes a starting die and new finishing 
dies are made. 

No blank holders are used in drop hammer work, but rubber 
pads are used between the punch and the blank being worked ; 
here again practice varies from plant to plant ; some plants 
use a great deal of rubber while other plants use very little, 
and that very little is used after a blank is nearly bottomed in 
the die. 

The most important work in this entire process is that cf 
making the plaster models. So far as the actual hammering 
process goes, it varies between hammermen, because the 
human element involved is such that no standardised rules 
can be set up. Two different hammermen would each make 
a given part satisfactorily but one would work one way and 
another would work another way ; one might use heavy blows 
on the hammer and another would use light blows. 

When working KA-2* it is possible for an experienced ham- 
merman to take blanks clear to the bottom of the finishing 
dies in practically every case without any annealing, provid- 
ing the blanks are warmed to between 200 deg. F. and 300 
deg. F. This is due to the fact that at those temperatures the 
tensile strength of the metal is about 20,000 lb. lower and 
the proportional limit about 10,000 lb. lower than for the 
same material at room temperatures. Naturally the lower 
tensile material work hardens less rapidly than the higher ten 
sile material as shown in the accompanying chart. 

A special effort should be made to take all KA-2 blanks 
clear to the bottom of the finishing dies before any annealing. 
Ihere is a tendency for small invisible particles of lead and 
zinc to permeate the surface of the KA-2, which, unless re- 
moved by a short pickle prior to annealing, may cause hair 
line or spider cracks to develop on the blanks during or after 
annealing 

Annealing causes blanks which had been bottomed in the 
dies to open up or spring apart slightly; however, a single 
blow with the drop hammer in the finishing. die shapes the 
blank up perfectly. 

As many as twenty-four different sets of dies may be use 
in a single hammer in an 8-hour run These dies were form 
stainiess steel, which is much more difficult to form t' 
aluminium alloys. In some cases only one or two parts * ere 
made on a given die; in other cases perhaps fifteen or twenty 
parts were made of a given shape, but in any case a total of 
between 250 and 260 stampings were made in that one 
hammer in the 8-hour period. wW.P. 





* KA-2 alloy is made by the Crucible Steel Company of America, who a! 
represented in this country at 9-21, Shand Street, Tooley Street, London, S.E.1 
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of £300 is paid you on transfer in the first instance . . . £500 
in the second. And pay is £340 rising to £520 a year, in 


cash and kind. Send this coupon off TO-DAY! 


% IMPORTANT-—Men in the provinces 

Zz who cannot give full-time service to 
the R.A.F. can still become Pilots ; if 
they join the Royal Air Force Volun- 
teer Reserve they will be trained to 
fly in their spare time. Write for full 
details to the Air Officer Commanding 
Reserve Command, Royal Air Force 
Volunteer Reserve, The Hyde, 
Hendon, N.W.9. 





AIR MINISTRY, 
(Dept. S7e/P.K.2), NAME.. 

KINGSWAY, LONDON. 

Please send me free pamphlet 

about Short-Service Com- ADDRESS 
missions in the Royal Air 

Force. (No obligation en- 

tailed). 





June 29, 1939, 





The NEW C40 
AUTO GIRO’ 


as ordered by 
THE BRITISH AIR MINISTRY 





=... 
OFFERS OUTSTANDING ADVANTAGES 
INCLUDING INDEPENDENCE OF 
PREPARED AERODROMES 


THE CIERVA AUTOGIRO CO., LTD., 
FELTHAM, MIDDLESEX. 


[THE CIERVA} 


AUTOGIR 


REGD. TRADE MARK 
Telephone : Feltham 2266/7/8 | CG YR OPL A NE} 
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THE AIR ANNUAL 














of the 


BRITISH EMPIRE, 1939 





Order from a bookseller or direct from 


Founder and First Editor: 
Squadron-Leader C. G. Burge, O.B.E., A.R.Ae.S.I. 


Once again this great compilation appears, complete with all the 
latest information on the progress of British Empire aviation. Side 
by side with the full facts and figures of the rearmament programme 
are details of the past year’s remarkable achievements in civil and 
commercial aviation. All the usual features are included—particulars 
of all new types of machines, details of new features, engines and 
equipment, components, instruments, materials and finishes; and 
hundreds of illustrations. Special articles are contributed by 
Sir Charles Bruce-Gardner and other well-known authorities. 


Everyone who wishes to have an up-to-date 


knowledge of aircraft and aviation should 21/ x * post 
have this reliable reference work. 480 pages. = 21/6) 


PITMAN, Parker Street, Kingsway, London, W.C.2 
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TRAFFOLYTE ENGRAVED LABELS 


APPROVED A.1.D 
WILL NOT SUPPORT COMBUSTION 
CLEAR INSCRIPTIONS 
NO WAX OR INK FILLER 
MATT OR POLISHED SURFACE 
MULTICOLOURED 









TROPOLIT. 
By Mi vickers N 
TRAFFORD PARK - MANCHESTER 17 | 











by 
} 
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INSTRUMENTS 


FOR 


AVIATION 


COMPLETE PANEL SETS, AERO COM- 


PASSES, SERVICE AND CIVIL TYPES 


- All Aircraft instruments made by Short e 

& Mason—who are entirely unconnected Contractors to the Aijr Ministry, 
with any other Aircraft Instrument 

Manufacturer—are marked with their name. 





S & M Undercarriage Indicator 





Admiralty, War Office, etc., Colonial 
and Foreign Governments 











Sole Concessionaires for 


“Brown” AERO TURN & BANK INDICATORS 
CATALOGUES ON APPLICATION TO 


SHORT & MASON LTD. 


THE INSTRUMENT HOUSE 
Aneroid Works, Macdonald Road, Walthamstow, London, E.17 
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Vokes Air Cleaners 
are extensively used 
on aircraft destined for 
overseas. The list of 
machines include Gloster 
Gladiator and Gauntlet, 
Miles Magister, Airspeed 
Oxford, Whitley IV and V, 
Bristol Blenheim and Beau- 
‘ort, Vickers Wellesley, and 








for radial engines: 


Who supplied the 
Air Cleaner ? 


VOKES 


or semree : . . 


the Westland 
Lysander, here illus- 
trated. Why are they 
fitted? Because they maintain 
aero engines in perfect 
condition and _ lengthen 
operational periods by pre- 
venting the entry of dust. 
80°, of engine wear is 
directly attributable to dust 





Here is illustrated the streamlined filter 


Vokes Multi-V filter 


in flat panel form is used on liquid cooled 


engines, mounted in the engine cowling 


’ 











VOKES 


* 
LIMITED 


DEPT. F 95-105, LOWER RICHMOND RD. PUTNEY, 


S.W.IS 
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Transmitting 
Type 
Gauges 


for 


OIL 


Pressure 











to latest A.M. specification 





LIST “A/6"’ 


EGRETTI 
& ZAMBRA 


38, Holborn Viaduct, London 
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SPEED UP PRODUCTION 
WITH OUR 


Special Multiple Drilling machine 
Spar Milling & Boring machine 
Valve Seat Grinders, Drill Heads 
Cam Profilers, Port Profile Milling 
Flange Profiling, Stellite Welders 
and other production equipment. 

















SPECIALLY DESIGNED for 
the AIRCRAFT INDUSTRY 
FOR HIGH-PRECISION 
AND DEPENDABILITY 


ENGINEERING CO., LTD. 
LYTHALLS LANE * FOLESHILL * COVENTRY 


Telephone : Coventry 8864] 
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ILENTBLOC 


ANTI-VIBRATION MOUNTINGS 




















APPROVED BY AIR MINISTRY 
T. B. ANDRE RUBBER 
These aircraft mountings are made in a tte ee SO 

id f shapes and sizes and have ee, Se 
wide range oO! Pp SURBITON, SURREY. 

been fitted successfully to all types of Technical Rubber Speciali 
Aircraft Instruments, Wing - Tanks, Mouldings, Seals, Joints, 
Radio-Equipment and Instrument Panels, Gaskets, etc., in natural 
and synthetic rubber for 
etc. carrying loads, transmit- 
ting power, resisting oil 
Illustrations above show two May we send you our new booklet ? and heat up to 180°C. 
of many different sizes and ay ye ne a 
shapes of Silentbloc Anti- ing of either natural or 
Vibration Mountings. “ synthetic rubber to metal. 




















VICTORIA GARDENS, LADBROKE ROAD, NOTTING HILL GATE, W.11 














_ s 4 a eta 
“THAT'S WHAT COMES OF 
. FITTING THOSE COMFORTABLE 


RUMBOLD SEATS ~ SEND A 
MAN UP FOR A SOLO AND 
f HE SETS UP AN ENDURANCE 
bi ———eo oe 


.| RUMBOW 2.88008 


— | L. A. RUMBOLD & CO., LTD.. KINGSGATE PLACE, KILBURN, N.W.6. Tel.: Maida Vale 7366/7. 








1o Advertisements. 





EVERY HOUR 
ON THE HOUR 


Air France planes now leave Croydon for 
Paris at hourly intervals commencing at 9 a.m. 
This unprecedented service is available every 
week-day except Wednesday and Thursday 
is maintained. 







when a two-hourly service 
There is also a special service on Sundays. 









Intending travellers are reminded that there 
is more room at the beginning of the week 
when they also have the benefit of the mid- 
week fare — {6.6.0 return. 


Your Travel Agent will give you full details of 
Air France Services to Paris and other resorts. 


SOME RETURN FARES 
PARIS ... xt 6 0 
LE TOUQUET . 4 oOo 0 
CANNES 4i7 0 0 
GENEVA ; " : 412 15 © 
CORSICA . . ‘ £i9 15 0 
BIARRITZ . £413 10 © 
DINARD 8 i7 Oo 
LA BAULE . ‘ 2 5 0 
VICHY aio 16 «0 
%& Mid-week (Monday to Thursday). 18 day return €7 10 © 


SPECIAL HOLIDAY BOOK 


Write to Sec. 12, Air France, 52, Haymarket, S.W.1, 
for a copy of the special Summer Number 
of “Air France Bulletin” and Timetable 


AIR FRANCE 


TO PARIS 





June 29, 1939. 


essential in 
aircrafe, ' 
Moth * Pl ‘nN the 












AND CO., LTD. 
171, Farringdon Road, London, E.C.1 


Telephone: Terminus 1882 











WROUGHT 
LIGHT ALLOYS 


TO ALL SPECIFICATIONS. 





"ELEKTRON' 
DURALUMIN 


RECt TRADE MARK 


D2 ALLOY 
JAMES BOOTH ‘22: 


ARGYLE STREET WORKS, BIRMINGHAM. 7. 


TELEPHONE :— TELEGRAMS .— CODES - ARC. Sth£ 6th. ED. LEBERS 5 LETTER 
BAST 1221 ( Pt.Bch.£x). “BOOTH, BIRMINGHAM” BENTLEYS SECOND PHRASE, WESTERN UNION 
































eee re On 
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MODERN AIRCRAFT INSTRUMENTS 


The many types of instruments manufactured 
by Reid & Sigrist include Service Type 
Turn Indicator, Continental Type Turn 
Indicator, Gyorizon, Fore-and-Aft Level, 
Venturi, and Sensitivity control. 

These instruments have an international 
reputation for accuracy and for maintaining 


Type Turn Indicator their sensitivity under the most arduous 


conditions. 





Two Needle Service Fore-and-Aft Level 











___ TEES 





The Avimo Inertia Starter is constructed 
on an entirely new principle which 
ensures a much increased overall effici- 
ency, and thus allows a smaller and 
lighter starter to be used. Current 
consumption is considerably reduced 
and hand starting requires less effort. 


Descriptive folder sent on request. 


Avimo manufacture, among other equipment: 

; High Pressure Pipe Couplings ; Electrically 
Heated Pressure Heads; Flame Traps; Sand Traps; 
Screened Harness ; Exhaust Flame Dampers ; Airscrew 
Brakes ; Oxygen Equipment ; Control! Dampers. 


AVIMO LIMITED 2553352 TAUNTON - SOMERSET 


Taunton 2104 
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, #4 


A PHOTOGRAPH OF 


WHITLEY 
HEAVY BOMBER 
MAIN SPAR ASSEMBLY 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 


WHITLEY - COVENTRY 
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T eeyete amphibian gear with its 


rapid stopping and stable taxi-ing 
qualities, now optional on the 


CONSOLIDATED Model 28, 


adds another factor of versatility 





to this super-performance _ ship. 
Useful load remains exceptionally 
high, with no impairment of 


range, mancuvrability or speed. 





BRITISH AGENTS 


AVIATION CORPORATES LID. 


50, PALL MALL, LONDON S.W.l. ENGLAND. 
Telephone: ABBey 5505 Cables: CORPAVIA 
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* ® 
ob and not proc 
of thumb. 


Prompt delivery is ensured as 


we carry large stocks of Files 


in all stages of manufacture. 


. 7 
a. wl OE ee St een 


ENGLISH STEEL CORPORATION 


VICKERS WORA 5S. F 


LIMITED 


3 
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The 
HOBSON COCKPIT 
CONTROL 


(Interlocking Throttle 
and Mixture Levers) 
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Incorporating as required, & 


landing light levers, bomb 
and firing switches, fuel 
cocks, brake levers, V.P. pro- 
peller controls. 


MASTER CONTROL 
CARBURETTER 


Incorporating three-stage 
Variable Datum Boost- 
\ Control and two-stage 

Automatic Mixture 
Control. 
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THE HOFFMANN MANUFACTURING COMPANY LIMITED, 








YK, BALL AND ROLLER 


BEARINGS 


CHELMSFORD, ESSEX 
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INING & TRAVEL ADVERTISEMENTS 











AUTHORITATIVE 
CORRESPONDENCE TRAINING 


T.LG.B. guarantees training until succesful fot 
= fee. Students of the T.I.G.B. have gained :— 


11 FIRST PLACES—Royal Aeronauti- 
cal Society (A.F.R.Ae.S. and 
A.M.1.Ae.E.). 


@ “The Engineer's Guide to Success” contains the 
widest choice of Engineering and Aeronautical Courses 
in the world—o\ er 200—including Aeronautical — 
eering ; Aircraft Design ; — Structures ; Air- 
; Aero-eng ine Design, 
and Maintenance ; $ mics ; ; Aeriai 
; Aerial Navi ; ; ‘Aireratt 
‘ete and for rec ognised que alifications such 
as AF.R.Ae.S., A.M.1.Ae.E., E Air 
pores Pilot’s “B” ‘Licence, A.M.1.Mech.E., 
AMLEE., ©. & G, etc 
@ Write to-day for Free Copy of this great Guide’ 
which alone gives the Regulations for admission to 
the various Institutions and Examinations. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 

$7, TEMPLE BAR HOUSE, LONDON, E.C.4 

(Founded 1917. 


rFlying Training 
PILOT'S ‘A’ LICENCE ° PILOT'S ‘B’ LICENCE 

es es BLIND 
SPECIAL WW ee Sane D 
FLYING, NIGHT FLYING, 2CDFRESHER 


lat and Ind Class Navigator's Licences at a —— ~ 
Airport, equipped with latest wireless, flood lighting, etc., 
where actual commercial flying is being carried out. 
Hampshire School of Fiying, Ltd., 
Southampton Airport. 


Tel.: Eastleigh 87237 


20,000 Successes.) 














2nd CLASS NAVIGATOR’S 
EXAMINATION, JULY 17th 


and subsequent examinations 


An intensive, complete syllabus revision course for 
the above will be held at our London School of 
Navigation during the fortnight preceding the 
examination. Inclusive fee, 7. 


Call or write for particulars: Director of Training, 


STRAIGHT AVIATION TRAINING LTD., 


17, MANCHESTER SQUARE, W.1. 
Welbeck 7455 











Revised Edition—368 pages, 25/- net. 


AIR NAVIGATION 


By C. W. MARTIN (Late R.N.AS. & R.A.F.) 
Chiet Instructor Imperial School of Air Navigation. 
A concise guide to the 2nd Class Navigator's Licence. 
The standard text book for Air Ministry 
Examination. 


There is nothing in the text which is not the source 
of potential questions. Copiously illustrated. 
THE EVERSLEY PRESS Ltd., 34, Craven St., W.C.2 








EVERY 
—" 














) , pmennend TRAINING. 


NHE LONDON TELEGRAPH TRAINING 

COLLEGE, Ltd., Earl's Court, 8.W.5, 20, 

Penywern Rd. Tel.: Flaxman 8721. Est. 41 
years, 

WAY From the Distractions Associated with 
41 Aerodromes, you can qualify in the shortest 
time with the guidance and individual assist- 
ance of our experienced staff. 

LL Students Nominated for the Air Minis- 
4A try Examinations by the College Have 
Passed the First Attempt, with two excep- 
tions 
| ews Fees.—Apply for prospectus, 

Dept. F. {0001 


Air Taxis 


IR TAXIS, Ltd.,, Airport of London, Croy- 
a don, Surrey. "Phone: Croydon 1614. Night 
‘phone: Croydon 6661. West End Office: May 
fair 5476. [0003 


Consultants and Engineers 


H S. BROAD & PARTNERS (fH. 8. Broad, 
eR. H. S. Mealing), 93, Knightsbridge, 
S.W.1. Sloane 4882. [0118 
& STOCKEN, M.1.Ae.E., R.A.F.O., Avia 

* Consultant, Eagle House, 109, Jer 
myn S8t., 8.W.1. Whitehall 8863. [0005 


Ww. . SHACKLETON, Ltd., Aeronautical 
. Consulting Engineers and Merchants. 

Aeroplanes, motor and all accessories, pur 
chased and delivered to all parts of the world. 
—175, Piccadilly, London, W.1. Tel.: Regent 
2448. Cables: Shackhud, London. {0006 


Packing and Shipping 


AND J. PARK, Ltd., 143-9, Fenchurch St., 

e .E.C.3. ‘Phone: Mansion House 3083. 
Works: Dominion Works, Thames Rd., Chis 
wick, W.4. Official packers and shippers to the 
aircraft industry; contractors to the Air Minis 
try and Foreign Governments. oo12 


EP TRANSPORT,» Ltd., Sunlight Wharf, 
L Upper Thames St., E.C.4. ‘Phone: Central 
5050. a Lep Wharves, Corney Rd., Chis 
wick, W. 
pac KERS and Shippers of Aircraft and En- 

gines to the Leading Manufacturers; 
salvage contractors to the Air Ministry and 
British and Foreign Air Lines. (0013 


Magnetos 

Ce ELECTRICAL SERVICES, Ltd. 

(Aviation Department), for magneto 
generator, starter, flap motor and general elec 
trical equipment, repairs and service; plugs, 
cables, terminals, lighting and wiring installa 
tion on aircraft undertaken; B.T.H. and Rotax 
service; under AM.705 or A.N.D. requirements 
—Nicholas St., Chester. Tel.: 193. {0010 
— EUSTON IGNITION Co., Ltd. 


( FFICIALLY Approved by the Air Ministry 

for Aircraft Magneto Repairs; B.T.H. ser- 
vice magneto and spares in stock for immediate 
release.—329, Euston Rd., London, N.W.1. 
Tel.: Euston 3026. Telegrams: Eusigco, Nor 
west, London. (0011 


For Sale 


VIAN Wing, Gull six tail unit, Vega under 
4 carriage parts for safe.—Box 1232, c/o 
Flight [0106 


VIPSY I Undercarriage and Engine Spares, 
etc., sets of harness, Gipsy VI metal pro 
peller; Tiger Moth undercarriage and tail unit, 
also quantity of Tiger and Fox Moth spares. 
L. Lipton, 614, Old Ford Rd., London, E.3 
Telephone: Advance 3345. nnn 








The World’s Largest 
and Greatest 


School Teaching 
by the Postal Method 


offers sound instruction in Aeronautical Engineering, 
Aeroplane Designing, Fitting and Rigging, and Aero- 
Engine Fitting and for the Ground Engineers’ Licences, 
Categories A, B, C and D, and the Membership and 
Associate Membership Examinations of the Royal 
Aeronautical Society. Send for our special booklet, 
** Aeronautical Engineering."’ It is a mine of valuable 
information on how to win promotion and better pay. 
And it is free. So are the willing services of our 
Advisory Department. Write to 


INTERNATIONAL 


CORRESPONDENCE SCHOOLS, Dept. 182, 
International Buildings, Kingsway, London, W.C.2 





import ane. an formation 


MEMBERS 

All members should take advantage of 
the more favourable terms available if 
you buy D. Lewis equipment through 
your own club. D. Lewis flying kit is 
the kit officially approved by the Civil 
Air Guard Commission. 

Buy through your own Flying Club and 
enjoy the benefits given, or in case of 
difficulty, or if you prefer to do so, write 
for particulars to: 

D. LEWIS Ltd. (Dept. CAG), 

124, Great Portland St., London, W.! 











Applications are invited for vacancies in 
No. 46 Elermentary and Reserve Training 
School, Portsmouth, 

for: 
Instructors, Chief Ground Engineer, Ground 
Engineers (Fitters and Riggers) approved on 
Tiger Moths and Harts. Licensed Parachute 
Packer, Armourers, Photographer. 

Apply, giving full particulars to: 

SECRETARY, PORTSMOUTH AERO 

CLUB, PORTSMOUTH AIRPORT. 





Applications are invited for position of CHIEF 
CLERK (ex R.A.F.), at Reserve School, 
Portsmouth. 
Apply, giving full particulars to : 
SECRETARY, PORTSMOUTH AERO 
CLUB, PORTSMOUTH AIRPORT. 











AERONAUTICAL ENGINEERING 
AERONAUTICAL 
ENGINEERING TRAINING 


Providing Complete Practical Works and Acro- 
drome Experience for Administrative side of Civil 
and Commercial Aviation; Studenta accepted in 
first instance for probationary term only: day 
and residential, Syllabus from 

The College of Acronaution] Engineering, Cheteen, 8... 3 





peeved: DEVELOPMENT CORPORATION LTD 


af SS. 


Seeks in all countries new types of 
aircraft accessories and components, 
preferably patented, for development and pro- 
duction by the manufacturing companies of the 


< Simmonds Croup 
aaa, throughout the World. 





A 
¥¥ 














YOUR OBEDIENT SERVANT 


Take time by the forelock and make the old 
fellow work for YOU! A Giedhill-Srook Time 
Recording and Costing System is the perfect 
means of organising and controlling time and 
prevents waste in all departments of every 
business. Please write for details. 


; |) TiIMS REC TB. 
37, EMPIRE WORKS, HUDDE! tELD 
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offices of “ FLIGHT.” When this is desired, the sum of 6d. to defray the cost of registration, and to cover postage on replies must be 
added to the advertisement charge, which must include the words Box 000, c/o Flight." Replies should be addressed “ 0. 000, 


52 consecutive, 15%. Latest time of arrival of advertisements for these columns, FIRST POST TUESDAY of each week rte 
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* * Aircraft for Sale 

y 8. SHACKLETON, Ltd. 
New Features & : 

MPORTANT Announcement.—We have plea- 

| sure in announcing that we are taking into 
a New Model! stock five of the aeroplanes hitherto operated 
by the Cardiff Aeroplane Club in part exchange 
flor tour new Tiger Moths, also one spare 
& y é Pobjoy Cataract III engine now undergoing 
complete overhaul by the manufacturers; the 
’ five aeroplanes are as follows: THERE iS j 
. -A. Mark II Swallow; fitted with Cataract III 

RELIANT & 105 ] engine; almost new and one of the last NO | q 


to be manufactured; only put into service 6 





























e wenn gene Oy a a months ago; engine just top overhauled; silver | 
ments included on the with blue yr C. of A. to March 
RELIANT will be sent on + Mark II Swallow; fitted with Cataract SUBSTITUTE 
application, with advance in- If engine; C. of A. to December; A.S.I., oil 
formation on the ‘105." pressure auge in front cockpit; light blue 
with eves wings; only 35 hours since top FOR ’ 











Get in touch with a = " :' 
ur Swallow; fitted with Cataract 
BRIAN ALLEN Bui engine; ( of A. July 20th; engine EXPERIENCE 
| just hn a overhauled by the manufac 
| turers; Reid & Sigrist gyorizon;: red with silver 


AVIATION LTD wings; total hours only about 500 | 
S YIPSY I Moth; engine 150 since complete 
LONDON AIR PARK, HANWORTH, X overhaul; C. of A. for one year; slots, Therefore apply to 
MIDX Tele. : Feltham 2237/8. low pressure wheels, Sutton harness, fully modi 
si fied con-rods; A.S.I. and cross level front; | 
European Distributors | Southern Distributors = = ws ; aa = . 
navigation lights. 
done only a few hours’ flying; fitted with many | 


red fuselage with silver wings. 
| \ Following Are Also Strongly Recom- 
extras, including two doors, swivelling tail | 
wheel, spats, non-freezing carburettor and 
brakes; C. of A. end-August. ENGINE AND 
£750 Fleet 10-G Trainer, £1,200 off list 
eID 


STINSON TePsy | VIPSY I Moth; engine 160 since complete over- AIR 
. } BW haul; €. of A. to mid-March; slots, low 
The Machine now selling | mended : 
price although quite indistinguishable 




















pressure wheels; Reid & Sigrist blind flying in 
TRADING CO. LTD. 
fast after DEMONSTRATION | £425 aaa ait Se tbs. which 


struments in both cockpits, hood and Demec 
* made the Los Angeles-New York non-stop flight; | 
and TEST is the this "plane is indistinguishable from new, having | FOR 


@ BUILT-IN WING SLOTS. from new; Genet Major engine; this aeroplane 
i 1,200 Ibs. ALL-UP WEIGHT. is the standard type used by the Royal Cana 
Ctemph — Beg = | see ere canine srmplites iy ane AIRCRAFT 


Price from fully aerobatic, parachute seats, full dual con- 
trols, hood, and instruments, including blind 


flying instruments in both cockpits, three com- | 
passes, Kollsman sensitive altimeters, etc., etc., OVERHAU LS ; 

| 

| 


price includes certain spare parts. 








H.P. TERMS :: IMMEDIATE DELIVERY. £185 Westland Widgeon; 2-seater high 

wing monoplane; performance com 
SOUTHERN DIST'N.: NORTHERN DIST'N.: parable with Gipsy I Moth; sound and sturdy 
BRIAN ALLEN AVIA- | WARD'S AIRCRAFT, tae with 12 months’ Certificate of Air- e 0 se | 
TION LTD., Hanworth, Liverpool Airport. worthiness; airframe 250 hours; Hermes II en- 
Mdx. Feltham 2237/8. | Wollasey 4151. gine 220 hours since new, 85 since complete over- 


haul; folding wings. 
TIPSY AIRCRAFT COMPANY LTD. JIPER Cubs; four excellent machines recently ETC 


(Under licence from Fairey Aviation Co. Ltd., Hayes, Mdx.) used by a club now changing over to heavier 


— 


Sales : eee om - a SLOUGH. aircraft; details are as follows:— 
Seem: red . £295; Piper Cub; 40 h.p. Continental en- 
c gine, 563 hours since new, 337 since 





complete and 2 since top overhauls; C. of A. 


to mid-April; in excellent order; two others Telephone: Hounslow 2345 


availabie at this price 



























The World's Fastest Selling Aeroplane. Y P lub: ne o7 
Yue , iper Club; 40 h.p. engine, 274 hours 
i CUBS TANDEM or Side - by - side £ 275 since complete and 27 hours since 
‘ Seating with 40, 50. or 60 h.p top overhauls; in thoroughly sound order 
P lee al Mt > ~ —Fairchild 24 C.; Warner Super 
motor. Prices from £475. £895 Scarab engine: C. of A. to mid- 
wate’ age at March; total flying time 300 hours; Sperry 
J. WALTER. gyro, rate of climb indicator, sensitive altimeter, - 
ss Air Park, Feltham, Mddx. Grimes landing light, self-starter, generator and 
Tel.: Feltham 284. new battery; an exceedingly attractive machine. HESTON AIRPORT - MIDDLESEX 









(This advertisement continued on next page.) 


FOR ALL TYPES OF MORRISONS 


AIRCRAFT WORK PURLEY WAY, CROYDON x Ze/ CROydon 0191/2 
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Aircraft for Sale—Contd. 


continued from previous page.) 





S 


{This adverlisemen 


=o.—Spartan; very special bargain; 
| ONLY, £179 Gipsy Il engine X43 hours since new, 
re at the $06 hours since complete and 159 since top 
Note overhauls; three-seater with rudder bar and a 
_ few fittings available. k 
oe EOPARD Moth; Total hours about 450 since 
kc 4 new; C. of A. to February; special finish, 
—_— upholstery and covers; metal propeller; blind 


flying instruments; offers wanted. 
LEASE Aprly to:— 


8. SHACKLETON, Ltd., 175, Piccadilly, 
W eLondon, W.1. "Phone: Regent 2448. 
Cables: “ Shackhud, London.” [0123 


OUTHERN AIRCRAFT 
have in stock :— 
USS Moth; total 
condition, fuily 
of A.; £400. 


(GATWICK), Ltd., 


hours 812; in excellent 
equipped; 12 months’ C. 


| ILES Hawk; Cirrus Ila; full dual control; 
N turn and bank, Sutton harness; 12 months’ 
C. of A.; £250. 
OMPER Swift; total hours 209; 12 months’ 
| C. of A.; £175. : 
TINSON Junior, 4-5-seater, in perfect con- 

dition throughout; very fully equipped; 
| total hours under 500; 12 months’ C. of A.; 
£1,095. 
‘\PARTAN, 2-seater, in excellent condition; 12 
S months’ C. of A.; £225 or offer. 

IPSY LI Moth; full dual control; 

, J hours 650; 12 months’ C. of A. 
OR Further Particulars of the above or 
other new or used aircraft, C. of A. over- 


total 


Pit 





hauls, repairs, etc., please apply to Southern 
3 Aircraft (Gatwick), Ltd., Gatwick Airport 
Surrey. Telephones: Crawley 516 and Horley 
a 842. (0097 
7 VIAN (Sports) Hermes Mod. 2, dual, C. of 
A . Feb., 1940; full harness, Fairey metal 

prop; total aircraft hours, 300; £260. 
IPSY 1 Spartan Arrow, dual, C. of A. Nov.; 


£295. 
A. March, 


I recent C. of A.; £112; as new; 
tae Single-seater Cherub, C. of 
190; rebuilt as new; £150. 


MIPSY Side-by-side Dual (Demonstrator) 
T Walter 60; done 180 hours; £475; business- 
TD like offers accepted. 

. wre AIRCRAFT 
Tel.: 4151. 


RAL 


, Leasowe Rd., Wallasey. 


(o1i2 





| bye The British light aeroplane you 
| can both afford to fly and enjoy flying; 
| modern design and attractive appearance; speed 





3 range, 35-112 m.p.h.; split flaps, full equipment 

is and first-class finish; £315.—Write for particu 
2 lars, Chilton Aircraft, Hungerford, Berks. 

(0101 

5 NOR Sale, Avro 504N ‘“ Mongoose” 111C en 

| gine; three passenger seats, and fitted for 

. banner or glider towmg; C. of A. expires 

August 26th, 1939; hangar room urgently re- 

quired; offers wanted.—Apply, Utility Airways, 


Cheshire. 
(0110 


Ltd., Merseyside Air Park, Hooton, 


bo s 


_ EY STRAIGHT, Ltd. 


memes 
ees 


} AVING Placed an Order for a Number of 

New Training Aircraft, we wish to sell four 
of our Hillson Praga cabin monoplanes; these 
aeroplanes are wholly suitable for C.A.G. and 
normal -instruction, for which purpose we have 


ILS |) 


: been using them successfully, of for personal 

? ownership, and they represent an exceptional 
pe opportunity for elubs to obtain fully equipped 
> school machines at an incomparably low price, 

Ls and with immediate delivery; they are British 
B built with full C. of A., and have all recently 

been fitted with new dual ignition 40 h.p. 

$ Praga B engines, the most reliable motors 


laden weight 1,029 Ib.; 


obtainable in this class; 
for trial or 


these machines are available 
examination at Ipswich Airport. 


2345 





5 —G-AEYM, C. of A. expires 12.12.°39; air- 
4 frame 196 hours since new, engine 50 hours 
P since new; Sestrel compass, Reid & Sigrists 
and usual flight instruments; price, £215, or 

£195 less blind flying equipment. 
-—G-AEYL, C. of A. expires 19.2.'40; airframe 





66 hours since new, engine 32 hours since 
new; Sestrel compass, Reid and Sigrists and 
usual flying instruments; price, £235, or £215 


less blind equipment. 

ao AEUU, C. of A. expires 25.9.°39; airframe 
209 hours since new, engine 6 hours since 

new; Sestrel compass, Reid and Sigrists and 

usual flight instruments; price, £215 or £195 less 

blind flying equipment. 

a-= AEUT, C. of A. expires 27.12.°39; air- 
frame 240 hours since new, engine 30 hours 

since new; Sestrel compass, Reid and Sigrists 

and usual flight instruments; price, £215 or 

€195 less blind flying equipment. 

A CONSIDERABLE Quantity of Spares are 
Available for Sale with the Above Machines 

if Required. 


\ JHITNEY STRAIGHT, Ltd., 17, eee 
[0092 


lying 





Z 
4 





Square, London, W.1. 

















MADE TO GIVE THE FULLEST 
PROTECTION, COMFORT & VISION 


GOGGLES with adjustable nose piece, sponge rubber 


pede, -~ full vision cups, strong elastics, 76, 
GOGGLES. All Luxor 
fitting, 25/-, + -, 85-. 
No. 235. GOGGLES. New in principle and con- 
struction, the goggles illustrated relieve any tendency 
towards sinus trouble due to unbalanced pressure on 
sensitive parts of the face. Completely draught-proof, 
with TRIPLEX lenses. Price 19/6. 

WHITE FLYING SUITS. Made of unshrinkable 
rill material. All fastenings “ Zip.” Sageon | back 
and pockets—capacious shin pockets, 30/- and 25/- 
(white, blue. rl black). Medium weight, white only, 
with “ Zi front, 17/6. Grenfell, all colours, 65 -. 
HE LMET: . white or khaki drill, 8/6 and 10 6. 
Best CHROME LEATHER aT Air Ministry 
pattern, Chamois lined. Sor ded ‘phone pockets, 
a perfect fit, 15/- 

EARPHONES, ‘Fat type, chromium-plated, 7/6. 

10 per cent. Discount allowed to 
R.A.F. Officers and Club Members. 
See our special C.A.G. 
announcement on page 31. 


ILLUSTRATED CATA- 
LOGUE POST FREE. 


Special quotations for quantity buyers. 


Cwis 


LTD. 
Established 1894 


(Dept. F), 124, GT. PORTLAND STREET, 
LONDON, W.1 (Yo other London address.) 


Tel.: Museum 4314. Telgms.: Aviakit, Wesdo, London. 


AIRSPEED (1934) LTD. 


THE AIRPORT, PORTSMOUTH 


types in stock, perfect 





























Works : 


Harrow, 








Invite applications for additional 

design staff positions as follows : 

SECTION LEADERS. Aijrframe and 
main plane structures; engine 
installations, equipment, etc. 


SENIOR DRAUGHTSMEN for lay- 
out work, scheming, etc. 
DRAUGHTSMEN for detailing, 


accustomed to extrusion, casting, 
and press work. 


MODIFICATION OFFICE. Draughts- 
men accustomed to Air Ministry 
Mod. procedure, technical 
instructions, etc. 


TECHNICAL OFFICE. Senior and 

junior assistants for stress analy- 
sis, type records, etc. 
Assistants for aerodynamic and 
performance work. 
Assistant to take 
Weight Section. 


Applications should be marked for 


charge of 





attention of Chief Draughtsman. 
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Aircraft tor Sale—Contd. 


j,AIRCHILD “24”; for particulars of the 
new Fairchild “24” four-seater cabin 
monoplane, apply to the distributors for Great 
Britain; all types of new and second-hand. air- 
craft supplied; part exchange, hire purchase 
and export specialists.—Malcolm & Farquhar- 
son, Ltd., 601, Bath Rd., The Trading Estate, 
Slough, Bucks. Telephone: Slough 23231. {0119 
ORENT Moth, as new, C. of A. 12/4/1940, 
seen Hatfield, £800 or near offer.—Write, 
Davis, North Lodge Club, Lavant, Chichester. 
[0133 
privately 
seen and 
Headrow, 
[0077 


ILLSON-PRAGA Monoplane, 

owned; no C. of A. required; 
tried Yeadon; £175.—Pattinson, 56, 
Leeds, 1. Tel.: 22262. 


Aircraft Wanted 


IRCRAFT Urgently Wanted of the Follow 
ve ing Types: D.H.89 Dragon Rapides, D.H.90 
Dragonfly, D.H.84 Dragons, D.H. Leopard Moths, 
D.H. Hornet Moths.—Please send full particu- 
lars to W. 8. Shackleton, Ltd.. 175, Piceadilly, 
London, W.1. Regent 2448. Cables: “ Shack- 
hud, London.’ 
‘le of Aircraft Required for Re-sale. 
4 Please send full particulars to Malcolm 
& Farquharson, Ltd., 601, Bath Rd., The Trad- 
ing Estate, Slough, Bucks. Telephone: Slough 
23231. [0120 
hb - Aircraft Purchased for Cash, state 
condition.—Box 1233, c/o Flight. [0105 
] -H. Leopard or Fox Moth Required for Im- 
mediate Purchase.—Whitney Straight, Ltd., 
17, Manchester Square, W.1 
YOUTHERN AIRCRAFT 
urgently require: 
B A. Swallow, Dragon, Dragonfly, Rapide, 
Hornet Moth, Leopard Moth, Tiger Moth. 


(0098 


6093 
(GATWICK). Ltd., 


Contractors for Aerodromes 


i’ EN-TOUT-CAS Co., Ltd., Syston, near 
Leicester (Telephone: 86177 Sysvon) Lon 
don office in Fortnum and Mason's Sports 
Department, 182, Piccadilly, W.1. (0104 


Aircraft Instruments 


P7-INCH Course and Distance Calculators, ex 
i R.A.F., 15/- each; altimeters, A.s.1.s, rev 
counters, etc.—L. Lipton, 614, Old Ford Rd., 
London, E.3. Advance 3345. (0009 


Engines for Sale 


OR Sale, 2 Napier Lion 
with bearers and oil tanks; 
Cambridge Rd., 


engines, complete 
£12/10 Apply, 
Kingston-on-Thames 
0116 
NIPSY II Engine, 742 hours since new; just 
XH been top-overhauled; price, £85.—Whitney 
Straight, Ltd., 17, Manchester Square, London, 
W.1. (OUu04 


45-49, 


Official Notice 


he OFFICER, 
port, Grangemouth 
Wewe-r are Invited for the 
4 of Control Officer at the Above Airport; 
limits 28-44, should have a 
knowledge of air legislation, information con 
tained in current notices to airmen, control 
procedure, including use of relevant codes and 
aerodrome regulations, aerodrome facilities and 
weather reports, communication channels and 
air navigation; considerable flying experience is 
an essential, and preference will be given to 
candidates whose knowledge of air navigation 
and air legislation is to the standard of a 
pilot's “B” licence 
‘ne Appointment Will be Subject to One 
Month's Notice and to the Confirmation of 
the Air Ministry, and the selected candidate 
may be required to undergo a period of train- 
ing at an Air Ministry Control Station; applica 
tions, stating age, experience and qualifications 
in accordance with the requirements set out 
above and accompanied by copies of references 
should be endorsed “ Control Officer” and ad- 
dressed to The Secretary, Scottish Aviation, 
Ltd., Prestwick Aerodrome, Prestwick (0090 


MPERIAL AIRWAYS Have Vacancies for 

Aircraft and Engine Inspectors; possession 
of ground engineers’ licences and previous ex- 
perience of aircraft inspection an advantage; 
salary according to experience, and qualifica- 
tions. 
I ETTERS of 
4 perience and 


Central Scotland Air- 
Position 


applicants, age 


Application, stating age, ex- 
present position to be for- 


warded te the General Establishment Officer, 

Imperial Airways, Ltd., Airways House, Lon- 

don, 8.W.1. Please mark envelopes GEO/5 
(0115 








34 Advertisements. 


Golf 


YUPERIOR Matched Set, professionals models, 
h steel-shafted golf clubs, comprising eight 
super rustless forged gold medal, centre balance 
flanged irons, stamped flight distances, etc., 
and three splendid woods to match; medium 
length, height and weight; unused; worth £10/10 
accept £5/5 also good-hooded bag, 


5 the eleven; 
16/6; approval willingly.—Bird, 57, Caldmore 
Rd., Walsall. {0007 


Models and parts 


4 HORSE-POWER Petrol-motor Castings, easy 
# to make wu), instructive, interesting, 9/9 set; 
also fractional horse-power, catalogue 3d.— 
Butler's (F) Works, Harrington Rd., Littleover, 
Derby. {0129 


Patent and Trade Mark Agents 


YEE & Co. (Established 1905), patents and 
NW trade marks throughout the world.—51-52, 
Chancery Lane, London, W.C.2 (two doors from 
Government Patent - Office). Handbook free. 


Holborn 4547-8. 0014 
Personal 
- ] ETWEEN the lights’""—Bill’s pipe and 
mine 
Tom Long has charm one can't define. {0102 
Photographic 

EROFILMS, Ltd., Air Surveys.—Aerial 
4 photos taken of factories, estates, aircraft 
in flight, etc., library of 35,000 air views 
Beresford Ave., Wembley, Middlesex. Tek 
phone: Wembley 1461. {0103 


Plant 


ewe Plants for All 
to 200 cub. ft.; enquiries 
Units Co., Bryn, Lancs. 


Purposes ; 34 
invited.— Air 
{0019 


Public Appointments 


DMIRALTY. 


-~ 
YOMMISSIONS in the Air Branch of the 


Royal Naval Volunteer Reserve. 
7c. Admiralty are Prepared to Reccive 
Applications fer Commissions in the Air 


Branch of the 
appointments will be 
pilot duties. 
Ag hes Must Have 
44 of 17 Years and Must Not Have Attained 
the Age of 21 on the 3rd June, 1939; they 
must have a standard of education equivalent 
to that of the. school certificate and a good 
elementary knowledge of trigonometry and 
mechanics; a high standard of physical fitness 
is required; accepted candidates will be re 
quired to undergo an initial period of full time 
training of 1 year, of which the first 6 months 
will be as seamen in the Royal Naval Special 
Reserve; thereafter annual training will be re 
quired until 10 -years’ service in the Royal 
Naval Volunteer Reserve have been completed 
officers who complete the year’s full-time train 
mg and pass the necessary tests will receive a 
gratuity of £50. 
K° RTHER Particulars and Application Forms 
May be Obtained from the Secretary of the 
Admiralty Grosvenor Gardens House, London, 
8.W.1. (0016 


IR MINISTRY. 


Royal Naval Volunteer Reserve; 
either for observer or 


Attained the Age 


Instructors Required; vacancies 
civilian fitter, metal aircraft 
rigger, carpenter rigger instructors at an initial 
rate of pay of £4 a week inclusive, increasing to 
£4/5 on the ‘satisfactory completion of a pro- 
bationary period of one month, and thereafter 
by annual increments of 2/6 a week to £4/12/6 
a week. 
FFXUE Necessary Qualifications are :— 


-~ 
eo ee 


exist’ for 


SITTER Instructors Must be Capable of 
7 Lecturing and of Demonstrating the Theory 
of the Internal Combustion Engine and of 
Undertaking Instruction in Dismantling and 
Erecting Engines, aero engine experience and 
use of precision tools are essential. 
\' ETAL Aircraft Rigger Instructors, must be 
apable of lecturing and of demonstrat- 
ing the working of light metal tubes and plates 
as used in airframe construction; knowledge of 
the rigging of airframes is required; carpenter 
rigger instructors must, be capable of lecturing 
and demonstrating the repair of wooden air- 
frames; knowledge of the rigging of airframes 
is necessary. 
PPLICATIONS Should be Addressed to the 
Air Officer Commanding No. 24 (Training 
Group, Royal Air Force, Halton, Aylesbury, 
Bucks, giving particulars as to previous experi 
ence, age, etc.; suitable applicants will then be 
required to attend at the nearest Royal Air 
Foree trade testing centre for the necessary 
trade test and medical examination, 0017 











SIGNAL 
PISTOL 


[useae 

WANTED 

Flying 

Instructors 

and licensed 

Ground 

Engineers. 

APPLY TO HEAD OFFICE 


AIRWORKLTD. 


HESTON AIRPORT, MIDDLESEX 


For perfect b/ueprints DIRECT 
>aAW FABER 


use 


CASTELL. 


PENCILS FOUR PENCE EACH ~ 3 9 PER DOZEN 








WEBLEY & SCOTT Led. 
BIRMINGHAM, 4 


—NASH— 


AIRCRAFT SALES LTD. 


(Managing Director: T. W. J. Nash) 
and SECOND-HAND AIRCRAFT 


for immediate delivery. 
PRIVATE Hire Purchase arranged. 


CROYDON AIR PORT 
Office Room 159. ‘Phone: Croydon 6484. 


NEW 











FLYING 


» SQUIRREL” 
‘Motor Cycle! 


F Built to ‘Aero’ Standards 
Write for Free Brochure 


THE scorr MOTOR CYCLE CO SHIPLEY YORKS 
r) wk A?! LY 
y aw 


THE ALL BRITISH 
AERONAUTICAL PLYWOOD 
at IMPROVED WOOD 


HILL & SONS, TRAFFORD PARK, MANCHESTER, 1|7 






ye 66 





I. 





Sole Makers 
for H.M. Navy, 
Army and 
Air Force 
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Public Appointments—Contd= 
IR MINISTRY. 
[)mECTORATE of Signals. 


PPLICATIONS are Invited for Appointment 
4 as an Assistant Signals Officer in the Ciyij 
Aviation Signals Service. 
: ow Commencing Salary Will Be Determined 
According to Qualifications and Experience 


within the scale £350 rising by annual increments 


of £18 to £500 per annum, 
TFX\HE Qualifications Required Are:— 
DUCATION to Degree Standard in Ligh 
4 Electrical Engineering. 
XPERIENCE in the Design of Modern Radio 


Transmitters and Receivers. 

REFERENCE Will be Given t6 ‘Candidates 

Who Have Not Reached Their’ 45th Birth 
day, and who have the following additional 


qualifications :— 
) ogee wee E in the Design, testing and in 
4 stailation of aireraft radio equipment 
GENERAL Knowledge of the Application of 
és Radio Aids in Aviation. 
DMINISTRATIVE Experience. 


Largely Concerned with 
Types of Aircraft Radio 
Will be Mainly: Ad 
occasional flyimg 


7. Officer Will be 
Approval of New 
Apparatus and His 
ministrative, but may 
as an observer. 
YUBJECT to a 
A tion, the selected candidate 
for consideration for a post on the 
establishment when vacancies arise 
I EQUESTS by Post-card for Forms of Appii- 
cation Should Reach the Under-Secretary of 


Duties 
involve 


Period of Satisfactory  Proba- 
will be eligible 
permanent 


State, Air Ministry (S.I.e.), Adastral House, 
Kingsway, not later than 10th July, 1939, and 
the completed forms must be returned by Mth 
July, 1939. (0055 


IR MINISTRY. 


ERONAUTICAL Inspection Directorate. 
—— Exist for Unestablished Appoint 
ments as Examiners. 


UALIFICATIONS: 


by wr) S Must Have . Had. Sufficient 
Technical Education to Enable Them ,to 
Read Working Drawings and Specifications,’ to 
use micrometers and other measuring instri 
ments; an elementary knowledge of the: princi- 
ples of materials testing is desirable; they mhst 


have had practical experience in an engineering 
works, preference being given to those who hiavé 
served an apprenticeship or pupilage with af 


engineering firm. 

: ery Must be Prepared to Serve in Any Part 
of the United Kingdom and to go- into‘ thé 

Air if Required in Connection with their Duties. 

YUCCESSFUL Candidaies Will be Required. td 





h Undergo a Period of Training in Aeronaaté 

cal Engineering Inspection not Exceeding Three 

Months 

] URING Training Candidates Will be Re 
garded as on Probation and Paid at the 


Rate of £184 a Year; on satisfact 
of the training course, they will be 
as examiner and paid at £246 a year rising, by 
increments of £12 if service is satisfactory te 
£337, except that the starting salary for entrants 
below the age of 24 years will be reduced by 
£12 for each year below that age. 


ry. completion 
appointed 


YUBSISTENCE Allowance at the Rate of £1/5 
h Weekly is Payable Whilst Under Training 
to Married Men (and others with certain, de- 


pendents) who normally reside outside the train 
ing centre. 
— are 


h 
hie Age Limits 21-50 Years; candidates 
s between 50-55 years will be considered uf 
they have had experience of engineering inspec 
tion. 

PPLICATION Must be Made on’ Form 786, 
4A copies of which can be obtained on applica- 
tion by Post-card only, to The Under Secretary 
of State, Air Ministry (1.C.S./REC 41), Berkeley 
Square, London, W.1 0056 


Paid Monthly in Arrear. 


NIVILIAN Armament Instructors Required at 


OYAL Air Force Volunteer Reserve ‘Centres. 
NANDIDATES Should Have Had_..xperience 
4 of Armament Equipment in any. of. the 
Services and be capable of lecturing 
NITIAL Rate of Pay is £4 per Week, rising 
Later by Annual Increments to £4/12/6 pet 


Army or Air Force Men will 
training at slightly lower 
suitable candidates will 

examined. 
Should he 
Commanding, 
Hendon, ~ The 
oly 


week. 
NORMER Naval, 
be given short 
rates during training; 
be interviewed and medically 
PPLICATIONS - by’ Letters 
a Addressed to the Air Officer 
H.Q. Reserve Command, R:A.F., 
Hyde, N.W.9 
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Situations Vacant 


»_.” and “C™ Engineer on Rapide and 
A pragon, £6-£7 per week; wanted immedi- 
ately. —Box 775, ¢/0 Flight. (0135 
RMOURER Required, ex-R.A.F. preferred; 
knowledz« ot Browning guns.—Write, 
stating age, experience and wages required to 
Box 770, c/o Flight. {0113 
VIATION Personnel Always Required, home 
and abroad.—Register with Merriam's, 
(Est. 1926), 1%, Above Bar, Southampton. 
(0076 
PPLICATIONS are Invited for Stress 
Assistants, with experience of Metal Air 
craft work and Air Ministry Methods.—Write, 
stating age, experience and salary required to 
Short Brothers, Ltd., Rochester. [0020 
PPLICATIONS are Invited from Skilled 
AX Fitters and Riggers for Overnaul and Repair 
Work on Civil and Service Aircraft; licences 
not essential; permanent employment offered 
to suitable applicants.—Reply to Secretary, 
Scottish Aviation, Ltd., Prestwick Aerodrome 
Ayrshire. [0021 
PPLICATIONS are Invited from Canadian- 
JAA born Aircraft Fitters, riggers, electricians 
and engine installation mechanics who, if they 
prove satisfactory after training, will be re 
patriated for aireraft work in Canada.—Apply 
in writing, giving full particulars, to Box 771, 
c/o Flight. [0126 
ERO-ENGINE Stressmen and Designers Re 
A quired for Development Work; state age, 
qualifications, experience and salary required to 
Box 746, c/o Flight. [0022 
“ ” LICENCE Pilot Required, London area; 
preference given for twin-engine and 
night flying experience; permanent position 
offered; guaranteed minimum salary £650.—Box 
758, c/o Flight. {0023 
PILOT Wanted, experienced on multi-en 
gined heavy aireraft; 2nd nav. an advan- 
tage; air line work; permanent position, home 
service, good salary.—Apply with full details, 
Box 773, c/o Flight. (0125 
te Engineer Wanted, ‘“A,”" “B,” “C” 
J and “X on Rapide Dragon, £7-£8 per 
week; write, stating age, experience.—Box 776, 
c/o Flight. [0136 
] ETAIL Draughtsmen Required for Aero 
Engine Production D.O.; the positions 
offered are permanent with prospects of promo- 
tion to design office; vacancies exist as 
follows :— 
(A Aero Engine Detailers; previous experi- 
4 ence aero engine or automobile preferred. 
(B) Detailers Familiar with All-metal Air- 
craft construction; previous experience 
essential. 
(C Draughtsmen Capable of Compiling and 
Arranging for Shops Guidance General 
Instructions and Schedules for Experimental and 
Production Engines. 
ANDIDATES Must Have an Active Brain 
and a Good Memory, and previous experi- 
ence in high-class mechanical D.O.—Reply fully, 
stating qualifications, experience and salary re- 
quired to The Chief Draughtsman, D. Napier « 
Son, Ltd., 211, Acton Vale, Acton, W.3. Mark 
applications “ P.” (0044 
] RAUGHTSMEN Required, experienced in 
small, high-class mechanism design, car- 
burettor experience an advantage; state age, 
experience and salary required; original draw- 
ings and references should not be forwarded.— 
Apply “0. H.,” Box 764, c/o Flight. [0045 
| RAUGHTSMEN With Experience of Aircraft 
or Sheet Metal Work Required; some 
knowledge of A.M. procedure an advantage but 
hot essential.—Apply, giving full particulars and 
salary required to F.B.H., The Bristol Aero- 
plane Co., Ltd., Rodney Works, Filton, Bristol. 
[0089 
XPERIENCED Flying Instructors Requiret 
Immediately; excellent prospects.—Apply, 
giving full particulars to Hampshire Aeroplane 
Club, Southampton Airport. Eastleigh 87237. 
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Situations Vacant—Contd. 


LYING Instructor and Twin Engine Pilot Re- 
quired.—Applications to be addressed to 
Secretary, Scottish Aviation, Ltd., Prestwick 
Aerodrome, Ayrshire. (0025 
ROUND Engineers or Fitters with Either 
Tiger Moth, Hart Variant, Anson and 
Battle Aircraft, or Gipsy, Kestrel, Cheetah or 
Merlin engine experience.—Apply, enclosing re- 
ferences and full details of personal history, 
qualifications and experience to General Air: 
craft, Limited, No. 18 (E. & R.) Flying Training 
School. Fair Oaks, Chobham, Surrey. {0132 
ROUND Engineer Wanted with “A” and 
“CC” Licences, experienced on Pobjoy and 
Gypsy engines; good salary to right man.— 
Apply, Romford Flying Club, Ltd. (O1l4 
ROUND Engineer, A and € licences, and 
operational experience on D.H.86 and 89 
aircraft; compasses and electrical services an 
advantage; age references and salary required 
to Box 727, c/o Flight. (0027 
ARGE London Aircraft Manufacturers Re- 
quire Chief Planning Engineer; thorough 
practical and jig and tool experience essential ; 
excellent opporcunity for r.ght man; superannua- 
tion scheme; write full particulars in strict con- 
fidence and state salary required,—Box 774, c/o 
Flight. (0130 
] INK Trainer.—Instructor required for 
4 school at Bristel.—Applications, giving 
age, experience and salary required to the 
Manager, Bristol Fiying Schools, Bristol Aero- 
plane Co., Ltd., Filton, Bristol. [0109 
( PPORTUNITY for Experienced Man as 
Assistant to Chief Stressman.—Apply, at 
once, giving full details of qualifications, ex- 
perience and salary required to Box 748, c/o 
Flight. (0031 
UALIFIED Flying Instructors Required tor 
C.A.G. Schools at Isle of Wight and 
Oxtford.—Write, giving full details of qualifica- 
tions (on which remuneration is dependent), to 
General Aircraft, Ltd., Fair Oaks, Chobham, 
Woking, Surrey. {O121 
| EQUIRED, assistant for development en 
gineer (chiefly experimental work), degree 
standard technical qualifications, must be 
young, keen and energetic, good personality 
also necessary; experience in experimental test 
work an advantage; write, stating qualifica- 
tions, age, salary required.—Box 1245, c/o 
Flight. (0107 
IGGERS and Fitters with Experience on 

I Service Aircraft and Engines Required; 
good staff rate, plus id. an hour flying bonus; 
overtime at overtime rates, and holidays with 
pay; ability money after six months with the 
compahy; progressive positions are certain to 
good men.—Apply, Chief Engineer, Airports, 
Ltd., Gatwick Airport, Horley, Surrey. {ol22 
YENIOR Mechanical Draughtsman Required to 
\) Take Charge of Mechanical Section in Air- 
craft Drawing Office; only first class men of 
good inventive and practical ability will be 
considered.—Apply in writing, stating particu- 
lars of experience, qualifications, age and 
salary required, to the Chief Engineer's Depart- 
ment, The Fairey Aviation Co., Ltd., Hayes, 
Middlesex. (O11 
YEVERAL Senior Draughtsmen Required for 
Design Drawing Office.—Write, stating age, 
experience, salary required, to Aircraft Com- 
ponents, Ltd., Arle Court, Cheltenham. (0108 
WIN Engine Pilots, also ground engineers 
for Ansons, Harts and Moths with A and 

C licences.—Full details, giving age, experience, 
salary required to No. 33 Flying Training School, 
Whitchurch, Bristol. {0138 
ECHNICAL Assistants for Stress Office, 
some experience preferred but not essen- 
tial.—Apply, stating age, qualifications, experi- 
ence and salary required to Vickers-Armstrongs, 
Ltd., Weybridge, Surrey. [0034 
AY ANTED, B licence pilot for pleasure flights 
\ and short air service at northern pleasure 
resort; wage and commission about £25 per 
week.—Apply, Giro Aviation Co., Hesketh Park 
Aerodrome, Southport, Lanes. oo 
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Situations Vacant—Contd. 


i er ee Assistants Required for Stress 
Office of Engine Installation Department, 
previous aircraft experience desirable, but not 
essential.—Apply, stating age, qualifications, 
experience and salary required to Chief De- 
signer, Installation Department, Rolls-Royce, 
Ltd., Derby. {0033 
UYAL AIR FORCE. 


V scancias For Air Observers. 


NANDIDATES are Required in Large Num 
/ bers for Training and Service in the Royal 
Air Force as Air Observers; they will be re- 
quired for the interesting and responsible duties 
of. navigators of aircraft; no previous flying 
experience is necessary. 
A GE 174 to 28 Years. 


TJ,HEY Must be Educated to the Standard 

of the School Certificate, particularly in 
mathematics ; unmarried; good physique. 

N Satisfactory Completion of Training 
F (about five months) Air Observers will be 
given the rank of Sergeant with pay at 9/ 
a day; after a probationary period (normally 
6 months) pay is increased to 12/6 a day; (food, 
accommodation, ete., are provided free). 

PPOINTMENTS are For Four Years, fol 
4 lowed by Six Years’ Reserve Service; a 
proportion of those suitable will be selected 
for training as airman pilots or for advance 
ment to commissioned rank. 
( sesurs of £75 Payable. 


! PPLY (by post card) to Air Ministry (Dept. 
4 8.7./C.J.), London. {0037 


\ TANTED, wireless operators in possession of 

P.M.G. air operators licence.—Apply, 
giving full particulars regarding experience, pay 
required, ete., to Chief Inspector, No. 10, E. 
and R.F.T.S., Yatesbury, Wilts. {O131 


i Operator Required for Northern 
Airline, standard A.T.R.4 and Marconi 
41-50; state age, experience, salary.—Box 777 
c/o Flight. (0137 
\ JIRELESS Operator Wanted, air operator's 

certificate essential, permanent post, 
London area.—Apply with full details to Box 
772, c/o Flight. fo1zd 
y ANTED, an instructor for Bristol types 

aircraft, ex-Royal Air Force N.C.O. metal 
rigger preferred.—Apply, Aircraft Service De- 
partment, Bristol Aeroplane Co., Ltd., stating 
full particulars of age, experience and salary 
required. (0095 
j TANTED, B Class pilot, lady or gent, for 

joy riding and charter work; Fox Moth 
machines.—Apply, stating experience, Pines Air- 
ways, Porthcawl. {0036 


Ss ee Operator Required, London area; 
permanent position offered.—Box 754, c/o 
Plight. (0038 


Situations Wanted 

= A” PILOT Urgently Requires Employment to 
“ Enable him to Obtain “B"’ Licence or 
Instructors Endorsement, expenses deductable 
from salary or on contract basis or would give 

services free to obtain endorsement quickly. 
Box 1247, c/o Flight. (0128 
B* Fully Qualified Air Navigator, chief 
instructorship navigation school; extensive 
practical instructional and administrative experi- 
ence; 2,500 hours flying.—Box 1250, c/o Flight. 
{0139 
YONSCIENTIOUS Worker Seeks Situation, 
( either in factory or an ‘drome, willing to 
invest £100.—Box 1246, c/o Flight. [0127 


Time Recorders 

YTAFF Time Checking and Job Costing Time 
A Recorders (all makes) for quick cash sale; 
exceptional condition.—Write, “ Betarcol,” c/o 
Flight (0040 








This Book 


will Help you to Pass 


the Driving Test 


MOTOR DRIVING MADE EASY 


PRICE: 
2/6 net 


By post 2/9 


From all Newsagents 

and Bookstalis or 

direct from the 
Publishers : 


fluid flywheel transmission. 


By R. F. BROAD 


and the TECHNICAL STAFF of “ THE AUTOCAR” 


Sixth Edition—Revised 


responsibilities are set forth in simple language. 


1LiFFE & SONS LTD., 


DORSET 


HOUSE, 


STAMFORD 


The handbook for motorists who want the maximum of Pleasure, Performance, and 
Safety when driving. 


it explains the handling of cars with freewheel transmission, synchromesh ovars, pre-selection 1 
Advice is given on what to do in emergencies, and the motorist’s legal 


ears, and 


STRECT, LONDON, 8.€.1 
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COMPANY FOR FLOTATION GEAR, 
BALLOONS, 
PILOT HARNESS, 
PNEUMATIC DINGHIES 


AND PARACHUTES. 
Also ROPE, WIRE, CANVAS 


AND FABRIC WORK. 





R.F.D. CO., LTD., 17, STOKE RD., GUILDFORD, SURREY 




















PRESTIGE 


Williamson’s are the pionezrs of Automatic 
Aircraft Cameras, and their name is synony- 
mous with progress. 


EAGLE arRCRAFT CAMERAS 


The latest Eagle Cameras are in use 
by Air Survey undertakings and 
Colonial and Foreign Governments 
all over the world. 


Contractors to the Royal Air Force 


(Makers of F.8, F.24, G.22, and 
G.28 Cameras) 





WILLIAMSON MANUFACTURING CO. LTD. “SY 


LITCHFIELD GARDENS, WILLESDEN GREEN, 
LONDON, N.W.10 





WRIGHTWAYS 





PASSENGER & FREIGHT DEPARTMENT. Daily service between London & Paris, 

SPECIAL CHARTER. Al! planes fully equipped with wireless and the latest 
Blind Flying instruments. 

ENGINEERING DEPARTMENT. Full Air Ministry Approval. 
hauled, repaired or rebuilt, repaint or renewal of C. of A. 

WRIGHTWAYS LTD., AIRPORT OF LONDON 

‘Phone : Croydon 6123/4. CROYDON, Grams: “Wrightways, Croydon.” 


AIR SERVICE | 


Engines over- 


























eens AUTOCAR REGISTER 


| 





FOR MOTORISTS | 
By carefully recording detail expenses, a motorist can manage his costs 
to his personal advantage. The Autocar Register is ideal for keeping 
the record easily. Pages are provided for all the necessary entries. 
Price 3/- net. By post, 3/4 


Obtainable from the Publishers 





ILIFFE & SONS LTD., Dorset House, Stamford St., London, S.E.1. 











AIRCRAFT 


PRODUCTION 


or 


MONTHLY 
Fourth Wednesday 


1. 





THE JOURNAL OF THE AIRCRAFT MANUFACTURING INDUSTRY 


Covering every aspect of Aircraft Manufacture, and essential to 


directors, production engineers, shop superintendents, designers, 
buyers and suppliers, inspectors, and all engaged in aircraft pro- 





duction. Fully illustrated from photographs and constructional 
drawings. 
w Principal contents of the JULY issue now on sale e 





‘ FLUSH RIVETING e ANSON PRODUCTION 64 
EXHAUST MANIFOLDS FOR ROLLS-ROYCE ENGINES P- 
STONE WOOD e AIRSCREW HUB SPIDERS 
COLD STORAGE OF RIVETS e JIGS AND TOOLS 
A CLEAR SPAN BUILDING SYSTEM 
MILLING WING SPARS e TECHNICAL ABSTRACTS 


Direct postal subscription : Great Britain 16/- (3 months 4/-). Canada 13/5 Other countries 
16/- per annum, post free, from the Publishers 


ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, SE.! 
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THE AIR NAVIGATION ACT, 1936 (S.5) 

















The Air Navigation (Licensing of 
Public Transport) Order, 1938. 


The Air Transport Licensing Authority give notice that 
they have issued the following licences, under Article 9 
of the above Order-in-Council, to British-American Air 
Services Limited of Heston Airport, Hounslow, Middlesex : . . 
y ve 
Serial No. 101. NS, ; 4 
Licence to carry passengers and goods by air between Sy 
Heston and Ayr, with intermediate landings at York on 
the Ist, 2nd and 3rd July, 1939, in connection with the 
race meeting at Ayr. The application for this licence 
was received on the 14th June, 1939, and the licence 
issued on the 21st June, 1939. 
The licensee is already authorised to operate air services 
between Heston and Ayr with intermediate landings at 
Newmarket and/or Lambourn on race days at Ayr. The 
effect of the present licence is to authorise intermediate 
landings at York on the days specified. 


Serial No. 102. 


_ 
e 
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Licence to carry passengers and goods by air between 
Heston and Ramsgate on the occasion of a week-end 
Golf Tournament at Sandwich. The licence is issued for 
the period from 22nd to the 25th June, 1939. The 
application for this licence was received on the 14th June, 
1939, and the licence issued on the 2Ilst June, 1939. 













a 








By Order of the Air Transport 


Ae ke Pee 


Licensing Authority, 


DENIS CAPEL-DUNN, 
€ Secretary. 


ae 
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“SIGHT-WITHOUT GLASSES 


WHY LET DEFECTIVE VISION 
== SPOIL YOUR 


CAREER? 
an We make Fuel, Oil and Water Tanks of 
Write for my free book- > every description and for all purposes. 
let “The Truth about The experience of many years is behind 
the Eyes” telling you all our service and we are able to 
how you can recover i guarantee early and regular delivery. 
normal sight, and how Expert advice without obligation. 


good sight can be made Enquiries solicited. 
more acute and keen. 3 HATHE RSHAW SHEET METAL CO.LTD 


~ BR oO Oo KS Ss | M PK IN Ss OLDHAM, LANCS. Phone : MAln 4572 


Author of ‘THE BASIC MECHANICS OF HUMAN VISION "* 
GUILDHALL BUILDINGS, NAVIGATION STREET, BIRMINGHAM, 2 
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Grams: Perbarmet, B’ham BIRMINGHAM Tel.: Northern 33667 


ALCLAD ans DURALUMI 


B.B. COPPER TUBES BATTERY | PRESSINGS, SPINNINGS 
(to A.I.D. Specification and Tests) were used SHEET METAL WORK 


for the engine installation of Cambria, Caledonia 


and the Short-Mayo. Send us YOUR enquiries. | MACHINED UNITS 
BIRMINGHAM BATTERY & METAL CO. LID., 


Selly Oak, Birmingham. | 
Manufacturers of Copper and Brass Tubes, Plates, S _On A. ‘ D. Approved list 


Sheets and Strip. 





























INDEX TO ADVERTISERS 


PAGE 

Air France .. ‘ ee 10 Faber, A. W. .. Pitman, Isaac, & 
Airscrew Co., Ltd : > Fairey Aviation, Ltd ; ‘ Portsmouth Aer: 
as Service Train ne. Lt ° 7 Fox, Samuel, & Co., Ltd 

irspeed (1934), Ltd. . - 1 
Air Transport Licensing Authority ; General Aircraft, Ltd a lying Club 
Airwork, Ltd aaa Ga Gieves, Ltd 3 Reid’ & Sigrist 
Alexander, George H., Machinery, Ltd Gledhill Brook Time Recorders, Ltd RF D. C igrist, 
Armstrong Siddeley Motors, Ltd. . supp. . 
Armstrong-Whitworth Aircraft, Lt Habershon, J. J., & Sons 5 Royal Air 
Aviation Corporates, Ltd Hampshire Aeroplane Club Rumbold, 
Avimo, Ltd. .. : Hathershaw Sheet Metal Co., Ltd 

Helliwells, Ltd. Salter, Geo., & 
Bakelite, Ltd Hey Engineering Co., Ltd a Scott Motor Cycle 
Bendix Aviation C rporatic n ; Hills, F., & Sons, Ltd Short & Mason, Ltd 
Birmingham Battery & Metal Co., Ltd 2 Hobson, H. M. (Aircraft & Motor) Com Silentbloc, Ltd 
Blackburn Aircraft, Ltd Supp. vi ponents, Ltd : K Silvertown Lubricants 
Booth, James, Ltd. . 10 Hoffman Manufacturi ng C o, Ltd., The . 3 Simmonds Accessories fi sas 
Brian Allen Aviation ? — Simmonds Development Corporation, Ltd 
Bristol Aeroplane C r ver 2&4 Imperial Tobacco Co., Ltd. e Simpkins, R. Brooks 
British Aluminium o., Ltd Supp. vi International Correspondence Schools Smiths Instruments, Ltd Supp 
British Power Boat Co., | . Cover 1 Straight Aviation Training, Ltd os 31 
British Runways, Ltd Lewis, D., Ltd. . 
Burnley Aircraft. Products, Ltd eee ‘ jout T., & Co., Ltd - i Technological Institute of Great Britain 
.M.S. Railway .. ‘ . ‘ 2 

Chappell, Herbert . oe London Telegraph Trainin ig C ollege, Ltd 
Chilton Aircraft benususuasenen ‘ 
Cierva Autogiro Co., Ltd. 4 Metropolitan Vickers Electrical Co., 
Care ae Section of Blackburn Aircraft . Morrisons Engineering, Ltd. . Vokes, Ltd 


Nash Aircraft Sales, Ltd ‘ iceeniatabinis 
Negretti & Zambra satnihsnaidinsapvenett Websteld Cc. C., & Co. Ltd. .... 
Iter, A. J. ace 


De Havilland Aircraft Co., Ltd. .. Supp. iv & v New Hudson. Ltd 


United Steels Co., Ltd 


Webley & Scott, Ltd ong 
English Steel Corporation, Ltd. ....... . 29 Palmer Tyre, Ltd. sient esti daeaiaieiamnteiiaiiantedsl Williamson Mogufacturing Co. F 
Eversley Press, The, Ltd. Perry Barr Metal ie abana pe ect Wrightways, Ltd. .. ilisiiaie 






































> } Le ea” | 
=~ 
a= 7 
yy, rom) 
































.IGHT 
Advertisements. fie JUNE 29, 1930. 


s& a 


INHERENT ADVANTAGES of the ‘‘BRISTOL’’ SLEEVE-VALVE DESIGN. 


























|. Elimination of maintenance. 





An important and special advantage peculiar to the 
** Bristc! ’’ sleeve-valve design is that of the elimina- 
tion of maintenance routine and top overhauls, with 
the exception of the servicing of plugs and magnetos. 


Several factors combine to make this possible, the 
principal one being the essential simplicity of design, 
with the entire absence of poppet valves and of the 
associated springs, valve seats and guides, tappets, 
push rods, rocker mechanism, etc., which absorb so 
much time and labour in maintenance. 





oOo 
In addition, the valve mechanism is entirely enclosed © 
within the engine and requires no running adjust- °o 
ments. The sleeve-valves are positively operated, a a P~ eo al 
and the valve timing is positively determined so 
that it cannot vary once the engine is assembled, All these factors contribute to long life with 
while the timing is very simple to set accurately minimum maintenance ; and in addition to the 
during overhauls. The sleeves are designed to elimination of top overhauls, the period between 
work with a smooth, sliding, positive motion major overhauls is at least equal to those already 


obtained with ‘‘ Bristol ’’ Pegasus 
and Mercury poppet-valve engines 


in direct contrast to the hammer- 
and-anvil action of poppet valves. 











DESIGNED AND PRODUCED BY THE BRISTOL AEROPLANE CO. LTD., BRISTOL. 
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